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5KLQRVLQXVLWLV 56 LV DQ LQÁDPPDWRU\ SURFHVV RI WKH QDVDO
PXFRVDDQGDFFRUGLQJWRWKHHYROXWLRQRIVLJQVDQGV\PS-
WRPV LW LVFODVVLÀHGDVDFXWH$56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&56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PHDQLQJQRGLVFRPIRUWDQGWKHKLJKHVWGLVFRPIRUW6HYHU-
LW\LVWKHQFODVVLÀHGDVPLOGFPPRGHUDWH!FP
DQGVHYHUH!FP1
$OWKRXJK9$6KDV RQO\EHHQ YDOLGDWHG IRU&56 LQ DGXOWV
WKH(XURSHDQ3RVLWLRQ3DSHURQ5KLQRVLQXVLWLVDQG1DVDO3RO\SV
(326DOVRUHFRPPHQGVLWVXVHLQ$567KHUHDUHVHY-
HUDOVSHFLÀFTXHVWLRQQDLUHVIRUUKLQRVLQXVLWLVEXWLQSUDFWLFH
PRVWKDYHOLPLWHGDSSOLFDWLRQSDUWLFXODUO\LQDFXWHFDVHV
Acute rhinosinusitis 
'HÀQLWLRQ
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UHPLVVLRQRIVLJQVDQGV\PSWRPVEHWZHHQHSLVRGHV
&ODVVLÀFDWLRQ
7KHUH DUH VHYHUDO FODVVLÀFDWLRQV IRU 56 2QH RI WKHPRVW
RIWHQXVHG LV WKHHWLRORJLFDOFODVVLÀFDWLRQZKLFK LVEDVHG
PDLQO\RQV\PSWRPGXUDWLRQ1
 &RPPRQFROGRUYLUDO$56DFRQGLWLRQWKDW LVXVXDOO\
VHOIOLPLWHGLQZKLFKV\PSWRPVODVWOHVVWKDQWHQGD\V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HQLQJ DIWHU ÀYH GD\V RI GLVHDVH RUZKHQ V\PSWRPV
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
 $FXWHEDFWHULDO56$%56DVPDOOSHUFHQWDJHRISD-
WLHQWVZLWKSRVWYLUDO$56FDQGHYHORS$%56
9LUDO$56 RU FRPPRQ FROG V\PSWRPV WUDGLWLRQDOO\ ODVW
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 ´'RXEOH ZRUVHQLQJµ DFXWH UHODSVH RU GHWHULRUDWLRQ
DIWHUWKHLQLWLDOVWDJHRIPLOGV\PSWRPV
Associated factors 
Environmental exposure
([SRVXUHWRLQFUHDVLQJOHYHOVRIKXPLGLW\EXWQRWIXQJLKDV
EHHQ DVVRFLDWHG ZLWK$565 Seasonal variations have also 
been reported in the literature, with increased incidence 
RI$56GXULQJWKHZLQWHUPRQWKV5-9([SRVXUHWRDLUSROOX-
tion,10-12 LUULWDQWV XVHG LQ WKH SURGXFWLRQ RI SKDUPDFHX-
ticals,13 in photocopiers, DQG VPRNH IURP IRUHVW ÀUHV15 
KDYHDOOEHHQDVVRFLDWHGZLWKLQFUHDVHGSUHYDOHQFHRI$56
V\PSWRPV
Anatomical factors
$QDWRPLFDOYDULDWLRQVLQFOXGLQJ+DOOHUFHOOVFRQFKDEXOORVD
QDVDO VHSWDO GHYLDWLRQ FKRDQDO DWUHVLD SKDU\QJHDO WRQVLO
K\SHUWURSK\QDVDOSRO\SVK\SRSODVWLFVLQXVHVDQGRGRQWR-
JHQLFRULJLQRILQIHFWLRQVPD\EHDVVRFLDWHGZLWK$56
Allergy
7KHUROHRIDOOHUJ\LQ$56LVFRQWURYHUVLDO7KHUHKDYHEHHQ
VWXGLHVWKDWDVVHVVHGWKHDVVRFLDWLRQEHWZHHQDOOHUJLFUKL-
QLWLVDQG$5619-35ZKLOHRWKHUVGLVPLVVHGVXFKDQDVVRFLD-
WLRQ
Ciliary injury
&LOLDU\LQMXU\KDVEHHQFRQVLGHUHGDFKDUDFWHULVWLFRIYLUDO
DQG EDFWHULDO 5638 ,W LQFOXGHV WKH ORVV RI FLOLD DQG FLOL-
DWHG FHOOV DVZHOO DV DOWHUDWLRQ RI WKH QRUPDOPXFRFLOL-
DU\ WUDQVSRUW +RZHYHU VPRNLQJ DQG DOOHUJLHV KDYH DOVR
EHHQLPSOLFDWHGLQWKHDOWHUDWLRQRIWKHPXFRFLOLDU\WUDQV-
port,DQGWKHDOWHUDWLRQLQWKHPXFRFLOLDU\FOHDUDQFH
LQSDWLHQWVZLWKDOOHUJLFUKLQLWLVKDVEHHQVKRZQWRSUHGLV-
SRVHWR$5622
Primary ciliary dyskinesia (PCD)
7KLVLVDUDUHDXWRVRPDOUHFHVVLYHGLVHDVHLQZKLFKWKHFLO-
LDDUHHLWKHULPPRWLOHRUEHDWZLWKDSDWWHUQLQFRPSDWLEOH
ZLWKPXFXVWUDQVSRUWLQWKHDLUZD\3&'LVDVVRFLDWHGZLWK
FKURQLFXSSHUDLUZD\V\PSWRPVVXFKDVUKLQRUUKHDHSLVRGLF
IDFLDOSDLQDQRVPLDDQGEURQFKLHFWDVLV1HZERUQVPD\
SUHVHQWUKLQRUUKHDIURPWKHÀUVWGD\RIOLIH7KHUHDUH
QRGDWDRQWKHIUHTXHQF\RI$56HSLVRGHVLQWKLVJURXSRISD-
WLHQWV$FFRUGLQJWRWKH(XURSHDQ5HVSLUDWRU\6RFLHW\7DVN
)RUFHRQ3ULPDU\&LOLDU\'\VNLQHVLDUHFXUULQJ$56LVUDUHLQ
SDWLHQWVZLWK3&'DOWKRXJKWKHHSLVRGHVVKRXOGEHWUHDWHG
ZLWKDSSURSULDWHDQWLELRWLFVDQGIRUDSURORQJHGSHULRGRI
WLPH 
Smoking
&KLOGUHQOLYLQJLQHQYLURQPHQWVZLWKDGXOWVPRNHUVDUHPRUH
SURQHWRHSLVRGHVRI$56WKDQWKRVHZKRDUHQRWH[SRVHGWR
WKLVHQYLURQPHQW$FWLYHVPRNHUVZLWKRQJRLQJDOOHUJLFLQ-
ÁDPPDWLRQKDYHLQFUHDVHGVXVFHSWLELOLW\WR$56ZKHQFRP-
SDUHGWRQRQVPRNHUVGXULQJWKHFRXUVHRIDOOHUJLFLQÁDP-
PDWLRQ VXJJHVWLQJ WKDW H[SRVXUH WR FLJDUHWWH VPRNH DQG
DOOHUJLF LQÁDPPDWLRQDUHPHGLDWHGE\GLIIHUHQWSDWKZD\V
DQGSRVVLEOHV\QHUJLVWLFPHFKDQLVPV 
6PRNLQJDFWLYHDQGSDVVLYHKDVEHHQVKRZQWRDOWHUWKH
QRUPDOEDFWHULDOÁRUDSUHVHQWLQWKHQDVRSKDU\Q[UHVXOWLQJLQ
JUHDWHUSRWHQWLDO IRUFRORQL]DWLRQRISDWKRJHQV WKDQ LQQRQ-
VPRNHUV2QFHVPRNLQJLVGLVFRQWLQXHGWKHPLFURELDOSRSX-
ODWLRQEHJLQVWRVKRZWKHVDPHSDWWHUQIRXQGLQQRQVPRNHUV 
*DVWURHVRSKDJHDOUHÁX[
/LWWOHLVNQRZQDERXWWKHDVVRFLDWLRQEHWZHHQ$56DQGJDV-
WURHVRSKDJHDOUHÁX[$OWKRXJKVWXGLHVFRQGXFWHGEHWZHHQ
DQGKDYHREVHUYHGDVLJQLÀFDQWDVVRFLDWLRQEH-
tween the two diseases,50DUHFHQWV\VWHPDWLFUHYLHZIRXQG
DZHDN DVVRFLDWLRQ EHWZHHQ DFLG UHÁX[ QDVDO V\PSWRPV
DQG$5651
Anxiety and depression
6WDWHV RI LPSDLUHG PHQWDO KHDOWK DQ[LHW\ RU GHSUHV-
VLRQ DUH RIWHQ DVVRFLDWHGZLWK LQFUHDVHG VXVFHSWLELOLW\
WR$5652+RZHYHUWKHLQYROYHGPHFKDQLVPVUHPDLQXQ-
FOHDU
Antimicrobial resistance
7KHPDLQSDWKRJHQVRI$%56 LQFOXGHS. pneumoniae, H. 
LQÁXHQ]DH, S. pyogenes, M. catarrhalis, and S. aureus38 
'HVSLWH WKHSUREOHPV UHODWHG WREDFWHULDO UHVLVWDQFH LW
LVHVWLPDWHGWKDWDSSUR[LPDWHO\RIFDVHVRIPLOG$56
UHVSRQGWRDPR[LFLOOLQDWDGRVHRIWRPJNJGD\$
VWXG\E\3ULQFLSLDQG(VSRVLWR53GHPRQVWUDWHGWKDWPRVW
FDVHVRI$56FDXVHGE\+LQÁXHQ]DH and M. catarrhalis 
DQGDSSUR[LPDWHO\RIWKRVHFDXVHGE\S. pneumoni-
aeUHVROYHVSRQWDQHRXVO\/LQHWDOREVHUYHGWKDWRI
S. pneumoniaeDQGRI+LQÁXHQ]DH cases isolated 
IURPFKLOGUHQZHUHUHVLVWDQWWRDPR[LFLOOLQDQGFODYX-
ODQDWH19
Concomitant chronic disease
&RQFRPLWDQW FKURQLF GLVHDVH EURQFKLWLV DVWKPD FDUGLR-
YDVFXODUGLVHDVHGLDEHWHVPHOOLWXVRUPDOLJQDQWWXPRULQ
children has been associated with an increased incidence of 
$56DIWHULQÁXHQ]D
Clinical diagnosis  
6LJQVDQGV\PSWRPV
$WSULPDU\KHDOWKFDUHOHYHOVDQGIRUHSLGHPLRORJLFDOSXUSRV-
HV$56FDQEHGLDJQRVHGEDVHGRQV\PSWRPVDORQHZLWKRXW
GHWDLOHG RWRUKLQRODU\QJRORJLFDO DVVHVVPHQW DQGRU ZLWK 
RXWLPDJLQJVWXGLHV
,QWKHVHFDVHVWKHGLVWLQFWLRQEHWZHHQWKHW\SHVRI$56
LVPDLQO\GHWHUPLQHGWKURXJKFOLQLFDOKLVWRU\DQGSK\VLFDO
H[DPLQDWLRQ SHUIRUPHG E\ JHQHUDO SUDFWLWLRQHUV DQG VSH-
FLDOLVWVZKHWKHURUQRWRWRUKLQRODU\QJRORJLVWV ,W LVZRUWK
PHQWLRQLQJWKDWDWWKHWLPHRIWKHH[DPLQDWLRQSDWLHQWV
PD\QRWUHSRUWV\PSWRPZRUVHQLQJLIQRWDVNHGFDUHIXOO\
7KHUHSRUWRIV\PSWRPVRFFXUULQJDIHZGD\VEHIRUHZLWKD
 S3
UHFXUUHQFHRIV\PSWRPVMXVWEHIRUHHYDOXDWLRQLVIUHTXHQW
+HDOWKFDUHSURIHVVLRQDOVKRXOGUHDOL]HWKDWLQPRVWFDVHV
WKLVPD\UHSUHVHQWWKHHYROXWLRQRIWKHVDPHGLVHDVHIURP
DYLUDO WRDSRVWYLUDO$56UDWKHUWKDQWZRGLVWLQFW LQIHF-
WLRQV6XEMHFWLYHHYDOXDWLRQRISDWLHQWVZLWK$56DQGWKHLU
GLDJQRVLV LVEDVHGRQ WKHSUHVHQFHRI WZRRUPRUHRI WKH
IROORZLQJFDUGLQDOV\PSWRPV1 
 1DVDOREVWUXFWLRQFRQJHVWLRQ
 $QWHULRURUSRVWHULRUQDVDOGLVFKDUJHUKLQRUUKHDPRVW
RIWHQEXWQRWQHFHVVDULO\SXUXOHQW
 )DFLDOSDLQSUHVVXUHKHDGDFKH
 'LVRUGHURIROIDFWLRQ
,QDGGLWLRQ WR WKH V\PSWRPVGHVFULEHGDERYHRG\QR-
SKDJLDG\VSKRQLDFRXJKDQGHDU IXOOQHVVDQGSUHVVXUH
DVZHOODV V\VWHPLF V\PSWRPV VXFKDVDVWKHQLDPDODLVH
DQGIHYHUPD\DOVRRFFXU7KHIHZVWXGLHVRQWKHIUHTXHQ-
F\RIWKHVHV\PSWRPVLQ$56LQWKHFRPPXQLW\KDYHVKRZQ
JUHDWYDULDELOLW\7KHSRVVLELOLW\RI$%56 LVJUHDWHU LQ
WKHSUHVHQFHRIWKUHHRUPRUHRIWKHIROORZLQJVLJQVDQG
V\PSWRPV1 
 1DVDO VHFUHWLRQSUHVHQFH RI SXV LQ WKH QDVDO FDYLW\
ZLWKXQLODWHUDOSUHGRPLQDQFH
 /RFDOSDLQZLWKXQLODWHUDOSUHGRPLQDQFH
 )HYHU!&
 'HWHULRUDWLRQZRUVHQLQJRIV\PSWRPVDIWHUWKHLQLWLDO
SHULRGRIWKHGLVHDVH
 (OHYDWHG HU\WKURF\WH VHGLPHQWDWLRQ UDWH (65 DQG
&UHDFWLYHSURWHLQ&53OHYHOV
$56 V\PSWRPV KDYH D FKDUDFWHULVWLFDOO\ DEUXSW RQVHW
ZLWKRXWDUHFHQWKLVWRU\RI56V\PSWRPV,QWKHDFXWHH[-
DFHUEDWLRQ RI&56 WKHGLDJQRVWLF FULWHULD DQG WUHDWPHQWV
VLPLODUWRWKRVHXVHGIRU$56VKRXOGEHXVHG1´&RXJKµDO-
WKRXJKFRQVLGHUHGDQLPSRUWDQWV\PSWRPDFFRUGLQJWRPRVW
LQWHUQDWLRQDO JXLGHOLQHV LV QRW RQH RI WKH FDUGLQDO V\PS-
WRPVLQWKLVGRFXPHQW1RQHWKHOHVV LQWKHSHGLDWULFSRS-
XODWLRQFRXJKLVFRQVLGHUHGRQHRIWKHIRXUFDUGLQDOV\PS-
WRPV UHSODFLQJ ROIDFWLRQ GLVRUGHUV1,58 *ZDOWQH\ HW DO59 
ZKHQ VWXG\LQJ WKH V\PSWRPV RI VSRQWDQHRXV UKLQRVLQXVDO
LQIHFWLRQVE\UKLQRYLUXVLQUHODWLRQWRWKHWLPHRIRQVHWDQG
GXUDWLRQREVHUYHGWKDWWKHSHDNRIW\SLFDOV\PSWRPVVXFK
DVQDVDOREVWUXFWLRQUKLQRUUKHDDQGFRXJKRFFXUVEHWZHHQ
WKHVHFRQGDQGWKLUGGD\VRILQIHFWLRQ)LJZLWKDWHQ-
GHQF\WRGHFUHDVHWKHUHDIWHU6\PSWRPVFDQKRZHYHUODVW
IRUGD\VRUPRUH
1DVDOREVWUXFWLRQLVRQHRIWKHLPSRUWDQWV\PSWRPVRI
$56 DQG VKRXOG EH DVVHVVHG WRJHWKHU ZLWK RWKHU SDWLHQW
FRPSODLQWV,QVSLWHRIWKHVFDUFLW\ZLWKZKLFKPHWKRGVRI
REMHFWLYH HYDOXDWLRQ RI QDVDO REVWUXFWLRQ VXFK DV UKLQR-
PDQRPHWU\ QDVDO SHDN LQVSLUDWRU\ ÁRZ DQG DFRXVWLF UKL-
QRPHWU\DUHDSSOLHGLQGDLO\SUDFWLFHLQSDWLHQWVZLWK$56
VWXGLHVKDYHVKRZQDJRRGFRUUHODWLRQEHWZHHQWKHV\PS-
WRPVUHSRUWHGE\SDWLHQWVDQGWKHREMHFWLYHPHDVXUHPHQWV
REWDLQHGE\WKHVHPHWKRGV1
Purulent rhinorrhea is often interpreted in clinical 
practice as indicative of bacterial infection and need for 
DQWLELRWLFXVH+RZHYHUHYLGHQFHRIWKLVDVVRFLDWLRQLV
OLPLWHG$OWKRXJKLWLVDV\PSWRPWKDWDSSHDUVWRLQFUHDVH
the chances of positive bacterial culture, in isolation it 
GRHV QRW FKDUDFWHUL]H $%56 Purulent rhinorrhea with 
XQLODWHUDOSUHGRPLQDQFHDQGSXVLQWKHQDVDOFDYLW\KDYH
DSRVLWLYHSUHGLFWLYH YDOXHRI RQO\ DQG UHVSHF-
WLYHO\IRUSRVLWLYHEDFWHULDOFXOWXUHREWDLQHGE\PD[LOODU\
VLQXVDVSLUDWH7KXVWKHSUHVHQFHRISXUXOHQWUKLQRUUKHD
GRHVQRWQHFHVVDULO\ LQGLFDWH WKHH[LVWHQFHRI DEDFWHULDO
infection and should not be used as an isolated criterion for 
WKH SUHVFULSWLRQ RI DQ DQWLELRWLF Decreased olfaction 
LVRQHRIWKHPRVWGLIÀFXOWV\PSWRPVWRTXDQWLI\LQFOLQLFDO
SUDFWLFH DQG XVXDOO\ RQO\ LV HYDOXDWHG VXEMHFWLYHO\ &RP-
SODLQWVRIK\SRVPLDDQGDQRVPLDDUHFRPPRQO\DVVRFLDWHG
ZLWK$56DQGFDQEHDVVHVVHGZLWKJRRGFRUUHODWLRQE\HP-
SOR\LQJYDOLGDWHGREMHFWLYHWHVWVZLWKVXEMHFWLYHVFDOHV 
,W LV LPSRUWDQW WKDW WKHVH WHVWV RI ROIDFWRU\ IXQFWLRQ DUH
WUDQVODWHGDQGFXOWXUDOO\DQGVRFLRHFRQRPLFDOO\DGDSWHGIRU
WKHLUXVHLQGLIIHUHQWSRSXODWLRQV
)DFLDOSDLQDQGSUHVVXUHFRPPRQO\RFFXULQ$56:KHQ
unilateral, facial or dental pain has been considered a pre-
GLFWRU RI DFXWH PD[LOODU\ VLQXVLWLV 7KH FRPSODLQW RI
GHQWDO SDLQ LQ WKH XSSHU WHHWK DEXWWLQJ RQ WKHPD[LOODU\
VLQXVVKRZHGDVWDWLVWLFDOO\VLJQLÀFDQWDVVRFLDWLRQZLWKWKH
SUHVHQFHRISRVLWLYHEDFWHULDOFXOWXUHREWDLQHGIURPVLQXV
DVSLUDWHVZLWK D SUHGRPLQDQFH RI S. pneumoniae DQG+
LQÁXHQ]D+RZHYHULQDQRWKHUVWXG\WKHSUHGLFWLYHSRV-
Figure 25KLQRVLQXVLWLVV\PSWRPVRIDFXWHLQIHFWLRQFDXVHGE\UKLQRYLUXVLQUHODWLRQWRWKHVWDUWWLPHDQGGXUDWLRQ$GDSWHGIURP
*ZDOWQH\HWDO>@59
6 
itive value of unilateral facial pain for bacterial infection 
ZDVRQO\ 
6HYHUDOVWXGLHVDQGJXLGHOLQHVKDYHVRXJKWWRGHÀQHWKH
FRPELQDWLRQRIV\PSWRPVWKDWEHVWGHWHUPLQHWKHKLJKHVW
SUREDELOLW\RIEDFWHULDOLQIHFWLRQDQGDQWLELRWLFUHVSRQVH1 
,QWKHVWXG\E\&DUHQIHOWDQG%HUJ the presence of two or 
PRUHÀQGLQJVSXUXOHQWUKLQRUUKHDDQGXQLODWHUDOO\SUHGRP-
LQDQWORFDOSDLQSXVLQWKHQDVDOFDYLW\DQGELODWHUDOSXUX-
OHQWUKLQRUUKHDVKRZHGVHQVLWLYLW\DQGVSHFLÀFLW\
IRUWKHGLDJQRVLVRI$%56
7KH FOLQLFDO H[DPLQDWLRQ RI D SDWLHQWZLWK$56 VKRXOG
LQLWLDOO\ FRPSULVH DVVHVVPHQW RI YLWDO VLJQV DQG SK\VLFDO
H[DPLQDWLRQRI WKHKHDGDQGQHFNZLWKVSHFLDODWWHQWLRQ
DLPHGDWWKHSUHVHQFHRIORFDOL]HGRUGLIIXVHIDFLDOHGHPD
$WRURVFRS\SRVWHULRUSXUXOHQWRURSKDU\QJHDOVHFUHWLRQV58 
DUHLPSRUWDQW$QWHULRUUKLQRVFRS\LVDSDUWRIWKHSK\VLFDO
H[DPLQDWLRQ WKDW VKRXOG EH SHUIRUPHG LQ WKH SULPDU\ DV-
VHVVPHQWRISDWLHQWVZLWKUKLQRVLQXVDOV\PSWRPVDOWKRXJK
LWSURYLGHVOLPLWHGLQIRUPDWLRQLWPD\UHYHDOLPSRUWDQWDV-
SHFWVRIWKHQDVDOPXFRVDDQGVHFUHWLRQV1
)HYHUPD\EHSUHVHQWLQVRPHSDWLHQWVZLWK$56LQWKH
ÀUVWGD\VRI LQIHFWLRQ59DQGZKHQKLJKHU WKDQ& LW LV
UHJDUGHGDVLQGLFDWLYHRIPRUHVHYHUHGLVHDVHDQGPD\LQ-
GLFDWHWKHQHHGIRUPRUHDJJUHVVLYHWUHDWPHQWHVSHFLDOO\
ZKHQDVVRFLDWHGZLWKRWKHUVHYHUHV\PSWRPV)HYHULVDOVR
VLJQLÀFDQWO\DVVRFLDWHGZLWKSRVLWLYHEDFWHULDO FXOWXUHRE-
WDLQHG IURPQDVDO DVSLUDWH HVSHFLDOO\S. pneumoniae and 
+LQÁXHQ]DH
,QSDWLHQWVZLWK$56WKHSUHVHQFHRIHGHPDDQGSDLQRQ
SDOSDWLRQRIWKHPD[LOORIDFLDO UHJLRQPD\EH LQGLFDWLYHRI
PRUHVHYHUHGLVHDVHUHTXLULQJDQWLELRWLFVGHVSLWHWKHOLPLW-
HGGDWDDYDLODEOHLQOLWHUDWXUH
$WWKHSULPDU\KHDOWKFDUHOHYHOQDVDOHQGRVFRS\LVXVX-
DOO\ QRW URXWLQHO\ DYDLODEOH DQG LV QRW FRQVLGHUHG DPDQ-
GDWRU\ H[DPLQDWLRQ IRU$56 GLDJQRVLV :KHQ DYDLODEOH LW
DOORZVWKHVSHFLDOLVWWREHWWHUYLVXDOL]HWKHQDVDODQDWRP\
DQGWRREWDLQDWRSRJUDSKLFGLDJQRVLVDQGPDWHULDOIRUPL-
FURELRORJLFDODQDO\VLV1 
$WWKHDVVHVVPHQWDQGFOLQLFDOH[DPLQDWLRQRISDWLHQWV
SRVVLEOHYDULDWLRQVEHWZHHQJHRJUDSKLFDOUHJLRQVDQGGLIIHU-
HQWSRSXODWLRQVVKRXOGEHFRQVLGHUHG$PRQJRWKHUIDFWRUV
FOLPDWLFVRFLDOHFRQRPLFDQGFXOWXUDOGLIIHUHQFHVDVZHOO
DVRSSRUWXQLW\RIDFFHVVWRKHDOWKFDUHFDQFKDQJHWKHVXE-
MHFWLYHSHUFHSWLRQRIWKHGLVHDVHDQGSRWHQWLDOO\JHQHUDWH
SHFXOLDUFOLQLFDOIHDWXUHV7KHLPSRUWDQFHRIWKLVYDULDELOLW\
LVXQNQRZQPRUHVWXGLHVDUHQHHGHGWRHVWDEOLVKWKLV
&RPSOHPHQWDU\H[DPLQDWLRQV
Nasal endoscopy
$VSUHYLRXVO\PHQWLRQHGLWLVQRWDPDQGDWRU\H[DPLQDWLRQ
IRUWKHGLDJQRVLVRI$56EXWLWPD\EHXVHIXOIRUWKHDVVHVV-
PHQWRIWKHQDVDODQDWRP\ELRSV\DQGFXOWXUH6HYHUDOPL-
FURELRORJLFDO VWXGLHV KDYH VKRZQ D UHDVRQDEOH FRUUHODWLRQ
EHWZHHQWKHÀQGLQJVFROOHFWHGE\SXQFWXUHIURPWKHPLGGOH
PHDWXV DOORZLQJ IRU DPLFURELRORJLFDO FRQÀUPDWLRQ RI WKH
DJHQW DQG LWV WKHUDSHXWLF UHVSRQVH 6RPH DXWKRUV UHFRP-
PHQGGLDJQRVWLFFRQÀUPDWLRQWKURXJKQDVDOHQGRVFRS\DQG
FXOWXUH DVPDQ\ SDWLHQWVZLWK FOLQLFDO RU UDGLRORJLFDO HYL-
GHQFHRI$%56GRQRWKDYHDSRVLWLYHFXOWXUH
C-reactive protein (CRP)
/RZRUQRUPDO OHYHOVRI WKLVSURWHLQFDQ LGHQWLI\SDWLHQWV
ZLWK ORZ OLNHOLKRRG RI EDFWHULDO LQIHFWLRQ SUHYHQWLQJ XQ-
QHFHVVDU\DQWLELRWLFXVH7UHDWPHQWJXLGHGE\SRO\PHUDVH
FKDLQUHDFWLRQ3&5KDVEHHQDVVRFLDWHGZLWKDUHGXFWLRQ
LQDQWLELRWLFXVHZLWKRXWDIIHFWLQJWKHRXWFRPH$OWKRXJK
PRUH VWXGLHV DUH VWLOO UHTXLUHG WR LQFOXGH WKLV URXWLQH GL-
DJQRVWLF H[DPLQDWLRQ IRU$%56 VRPH VWXGLHV KDYH VKRZQ
WKDW&53OHYHOVDUHVWURQJO\DVVRFLDWHGZLWKWKHSUHVHQFHRI
FKDQJHV LQFRPSXWHGWRPRJUDSK\&7DQGWKDWKLJK&53
levels can be considered predictive of positive bacterial cul-
WXUHIURPSXQFWXUHRUVLQXVODYDJH
Erythrocyte sedimentation rate (ESR)
,QIODPPDWRU\PDUNHUVVXFKDV(65DQGSODVPDYLVFRVLW\
DUH HOHYDWHG LQ$56 DQG PD\ UHIOHFW GLVHDVH VHYHULW\
DQGWKHQHHGIRUPRUHDJJUHVVLYHWUHDWPHQW7KHLUOHY-
HOVDUHDVVRFLDWHGZLWKWKHSUHVHQFHRI&7DOWHUDWLRQVLQ
$56DQGYDOXHV JUHDWHU WKDQDUH FRQVLGHUHGSUHGLF-
WLYHRIIOXLGOHYHORURSDFLW\DW&7+LJKYDOXHVDUHDOVR
SUHGLFWLYH RI SRVLWLYH EDFWHULDO FXOWXUH E\ SXQFWXUH RU
ODYDJH
CT
,WVKRXOGQRWEHXVHGLQWKHLQLWLDOGLDJQRVLVRI$56DOWKRXJK
LWLVLQGLFDWHGLQVSHFLDOVLWXDWLRQVVXFKDVXQLODWHUDOVLJQV
DQG V\PSWRPV VXVSHFWHG FRPSOLFDWLRQV DQG WUHDWPHQW
IDLOXUH,WPXVWEHFRQVLGHUHGLQVHYHUHGLVHDVHDQGLPPX-
QRVXSSUHVVHGSDWLHQWV5HFHQWVWXGLHVVXJJHVWWKDWURXWLQH
XVH RI &7 LQ SDWLHQWV ZLWK$56 DGGV OLWWOH LQIRUPDWLRQ WR
WKHLUPDQDJHPHQW
Simple X-ray
,WKDVORZVHQVLWLYLW\DQGVSHFLÀFLW\EHLQJRIOLWWOHXVHLQWKH
GLDJQRVLVRI$%56GXHWRWKHKLJKQXPEHURIIDOVHSRVLWLYH
DQGIDOVHQHJDWLYHUHVXOWV1
Ultrasonography (USG)
86*RI WKH SDUDQDVDO VLQXVHV KDV ORZ VHQVLWLYLW\ DQG YHU\
OLPLWHGXVHIXOQHVVLQWKHGLDJQRVLVRI$56GXHWRWKHKLJK
QXPEHURIIDOVHSRVLWLYHDQGIDOVHQHJDWLYHUHVXOWV1 
Treatment
7KHUHLVDZRUOGZLGHFRQFHUQUHJDUGLQJWKHLQGLVFULPLQDWH
XVHRIDQWLELRWLFVDQGEDFWHULDOUHVLVWDQFH ,W LVHVWLPDWHG
WKDW DSSUR[LPDWHO\ PLOOLRQ XQQHFHVVDU\ DQWLELRWLF SUH-
VFULSWLRQVIRU56DUHJLYHQLQWKH86DQGXVHGWRWUHDWYLUDO
LQIHFWLRQV:KHQDPRUHVHOHFWLYHDOJRULWKPIRUDQWLELRWLF
WKHUDS\ LV IROORZHG WKHEHQHÀW LVJUHDWHUDQGRQO\ WKUHH
patients need to be treated for one to achieve the expected 
UHVXOW7KXVWKHUHLVDZRUOGZLGHWUHQGWRWUHDW$56DF-
FRUGLQJWRGLVHDVHVHYHULW\DQGGXUDWLRQ
$QWLELRWLFWKHUDS\
0HWDDQDO\VHV RI SODFHERFRQWUROOHG UDQGRPL]HG DQG
GRXEOHEOLQGHGWULDOVVKRZWKHHIILFDF\RIDQWLELRWLFVLQ
LPSURYLQJ V\PSWRPV RI SDWLHQWV ZLWK $%56 HVSHFLDOO\
LI FDUHIXOO\ DGPLQLVWHUHG 7KH\ DUH QRW UHFRPPHQGHG
LQ FDVHVRI YLUDO56 DV WKH\GRQRWDOWHU WKHFRXUVHRI
 S5
WKHGLVHDVHWKH\DUHQHYHULQGLFDWHGIRUV\PSWRPDWLF
WUHDWPHQWDQGWKHLULQGLVFULPLQDWHXVHVKRXOGEHDYRLG-
HGVLQFHWKDWFDQLQFUHDVHWKHULVNIRUWKHGHYHORSPHQW
RIEDFWHULDOUHVLVWDQFH
&OLQLFDO VWXGLHV KDYH GHPRQVWUDWHG WKDW DSSUR[LPDWH-
O\RISDWLHQWVGLDJQRVHGZLWK$%56 VKRZVSRQWDQHRXV
clinical resolution80VRPHWLPHVZLWKLQWKHÀUVWIHZGD\V 
WKHUHIRUHWKHLQLWLDODGMXYDQWWUHDWPHQWZLWKRXWDQWLELRW-
LFVLVDYLDEOHRSWLRQLQFDVHVRIPLOGDQGRUSRVWYLUDOVL-
QXVLWLV7KHLQWURGXFWLRQRIDQWLELRWLFVVKRXOGEHFRQVLGHUHG
ZKHQWKHUHLVQRLPSURYHPHQWDIWHUDGMXYDQWWKHUDS\RULI
V\PSWRPVH[DFHUEDWH$QWLELRWLFVDUHLQGLFDWHGLQFDVHVRI
PRGHUDWHWRVHYHUH$%56LQSDWLHQWVZLWKVHYHUHV\PSWRPV
IHYHU!&DQGLQWKHSUHVHQFHRIVHYHUHIDFLDOSDLQ
LQLPPXQRFRPSURPLVHGSDWLHQWVUHJDUGOHVVRIGLVHDVHGX-
UDWLRQDQGLQFDVHVRIPLOGRUXQFRPSOLFDWHG$%56WKDWGR
QRWLPSURYHZLWKLQLWLDOWUHDWPHQWZLWKWRSLFDOQDVDOFRUWL-
FRVWHURLGV81,82 
7KHUHDUHQRVWXGLHVWKDWGHÀQHWKHRSWLPDOGXUDWLRQRI
DQWLELRWLFWUHDWPHQW,QJHQHUDOWUHDWPHQWGXUDWLRQYDULHV
IURPVHYHQWRWHQGD\VIRUPRVWDQWLPLFURELDODJHQWVDQG
 GD\V IRU FODULWKURP\FLQ$PR[LFLOOLQ LV FRQVLGHUHG WKH
DQWLELRWLFDJHQWRIÀUVWFKRLFHLQSULPDU\KHDOWKFHQWHUV
GXH WR LWV HIIHFWLYHQHVV DQG ORZ FRVW 0DFUROLGHV KDYH
FRPSDUDEOH HIÀFDF\ WR DPR[LFLOOLQ DQG DUH LQGLFDWHG IRU
SDWLHQWVDOOHUJLFWRşODFWDPV,QFDVHVRIVXVSHFWHG
penicillin-resistant S. pneumoniae VHYHUH FDVHV DQGRU
DVVRFLDWHG FRPRUELGLWLHV EURDGHUVSHFWUXP DQWLPLFUREL-
DOVDUHLQGLFDWHG
,QWUDQDVDOWRSLFDOFRUWLFRVWHURLGV
3DWLHQWVROGHUWKDQ\HDUVZLWKSRVWYLUDO56RUZLWKXQ-
FRPSOLFDWHG$%56ZLWKPLOGRUPRGHUDWHV\PSWRPV81 with-
out fever or intense facial pain,82EHQHÀWIURPWRSLFDOQDVDO
FRUWLFRVWHURLGVDVPRQRWKHUDS\,QDGGLWLRQWRUHOLHYLQJWKH
V\PSWRPVRIUKLQRUUKHDQDVDOFRQJHVWLRQVLQXVSDLQDQG
IDFLDOSDLQSUHVVXUH81WRSLFDOFRUWLFRVWHURLGVPLQLPL]HWKH
LQGLVFULPLQDWHXVHRIDQWLELRWLFVWKXVUHGXFLQJWKHULVNRI
EDFWHULDOUHVLVWDQFH82
6WXGLHV VXJJHVW WKDW WRSLFDO QDVDO FRUWLFRVWHURLGV LQ
FRPELQDWLRQ ZLWK DSSURSULDWH DQWLELRWLF WKHUDS\ UHVXOWV
LQ IDVWHU UHOLHI RI JHQHUDO DQG VSHFLÀF V\PSWRPV RI 56
HVSHFLDOO\ FRQJHVWLRQ DQG IDFLDO SDLQ and acceler-
DWHV SDWLHQW UHFRYHU\ HYHQZKHQ WKHUH LV QR VLJQLÀFDQW
LPSURYHPHQW LQ WKH UDGLRORJLFDO LPDJH +RZHYHU
WKHRSWLPDOGRVHDQGWUHDWPHQWGXUDWLRQVWLOOQHHGWREH
HVWDEOLVKHG85-88$OWKRXJKWKHUHDUHQRVWXGLHVFRPSDULQJ
WKHHIIHFWLYHQHVVRIVHYHUDOW\SHVRIQDVDOFRUWLFRVWHURLGV
LQ$56PDQ\RI WKHP VXFKDVEXGHVRQLGHPRPHWDVRQH
IXURDWH DQG ÁXWLFDVRQH SURSLRQDWH KDYH VKRZQ EHQH-
ÀWV90 7KHLU XVH LV UHFRPPHQGHG IRU DW OHDVW  GD\V WR
HIIHFWLPSURYHPHQWLQV\PSWRPV
Oral corticosteroids 
7KHXVHRIRUDOFRUWLFRVWHURLGVIRUDGXOWVZLWK$%56DQG
LQWHQVHIDFLDOSDLQLVUHFRPPHQGHGDVORQJDVWKHUHDUH
QRFRQWUDLQGLFDWLRQVWRWKHLUXVH91,92 Oral corticosteroids 
VKRXOGEHXVHGIRUWKUHHWRÀYHGD\VLQWKHÀUVWIHZGD\V
RIWKHDFXWHHYHQWRQO\DQGDOZD\VDVVRFLDWHGZLWKDQWL-
ELRWLFWKHUDS\LQRUGHUWRVKRUWHQWKHGXUDWLRQRIIDFLDO
pain91DQGGHFUHDVHWKHQHHGIRUDQDOJHVLFV92(YDOXDWLRQ
DIWHU WHQ WR  GD\V RI WUHDWPHQW VKRZV QR VLJQLÀFDQW
GLIIHUHQFHV LQ V\PSWRP UHVROXWLRQ RU WUHDWPHQW IDLOXUH
ZKHQFRPSDULQJDQWLELRWLFWKHUDS\DORQHDQGDQWLELRWLFV
ZLWKRUDOFRUWLFRVWHURLGV927KHIHZVWXGLHV LQWKHOLWHU-
DWXUHXVLQJRUDOFRUWLFRVWHURLGVLQWKHWUHDWPHQWRI$%56
VKRZHG IDYRUDEOH UHVXOWV ZLWK PHWK\OSUHGQLVRORQH DQG
SUHGQLVRQH
Nasal lavage 
'HVSLWH WKH IUHTXHQW XVH RI LVRWRQLF RU K\SHUWRQLF VDOLQH
VROXWLRQLQQDVDOODYDJHRISDWLHQWVZLWKUKLQLWLVDQG56OLW-
WOHLVNQRZQDERXWWKHLUUHDOEHQHÀWVLQ$56
5DQGRPL]HG WULDOV93 FRPSDULQJ QDVDO VDOLQH DQG K\-
SHUWRQLF VROXWLRQV VKRZHG JUHDWHU LQWROHUDQFH WR K\SHU-
WRQLF VROXWLRQ $ PHWDDQDO\VLV RI SODFHERFRQWUROOHG
UDQGRPL]HG GRXEOHEOLQGHG WULDOV VKRZHG HYLGHQFH RI
OLPLWHGEHQHÀWRIQDVDOVDOLQHLUULJDWLRQLQDGXOWVZLWKQR
GLIIHUHQFH REVHUYHG EHWZHHQ FDVH DQG FRQWURO JURXSV$
VLQJOHVWXG\VKRZHGDPHDQGLIIHUHQFHRI LPSURYHGWLPH
WRV\PSWRPUHVROXWLRQRIGD\VZLWKRXWVWDWLVWLFDOVLJ-
QLÀFDQFH
,Q DQRWKHU PHWDDQDO\VLV RI SDWLHQWV \RXQJHU WKDQ 
\HDUVZLWK$56 WKHUHZDVQRFOHDUHYLGHQFH WKDWDQWLKLV-
WDPLQHVGHFRQJHVWDQWVDQGQDVDOODYDJHZHUHHIIHFWLYHLQ
FKLOGUHQZLWK$5695
'HVSLWHOLWWOHHYLGHQFHRIFOLQLFDOEHQHÀWWKHXVHRIQD-
VDOVDOLQHODYDJHLVJHQHUDOO\UHFRPPHQGHGLQSDWLHQWVZLWK
$56,WSURPRWHVLPSURYHPHQWRIFLOLDU\IXQFWLRQUHGXFHV
PXFRVDOHGHPDDQGLQÁDPPDWRU\PHGLDWRUVDQGKHOSVWR
FOHDQVHWKHQDVDOFDYLW\E\UHPRYLQJWKHLQIHFWLRXVVHFUH-
WLRQVDQGVDOLQHODYDJHKDVQRUHSRUWHGVLGHHIIHFWV
2UDODQGWRSLFDOGHFRQJHVWDQWV
7KHXVHRIRUDOGHFRQJHVWDQWVDORQHRUDVVRFLDWHGZLWKDQ-
WLKLVWDPLQHV LQ SDWLHQWV ZLWK $%56 GRHV QRW VLJQLÀFDQWO\
FKDQJHWKHFOLQLFDORUUDGLRORJLFDOHYROXWLRQHLWKHULQFKLO-
drenRULQDGXOWV98
7RSLFDO QDVDO GHFRQJHVWDQWV WRSLFDO YDVRFRQVWULFWRUV
VXFK DV  [\ORPHWD]ROLQH DUH QRW LQGLFDWHG DORQH IRU
WKHWUHDWPHQWRI$%5699EXWWKH\GRSURYLGHVXEMHFWLYHDQG
REMHFWLYHLPSURYHPHQWRIQDVDOREVWUXFWLRQLQSDWLHQWVZLWK
YLUDO$56,QFDVHVRISDWLHQWVZLWK$%56DVDFRPSOLFDWLRQRI
persistent rhinitis, the use of topical nasal vasoconstrictors 
PD\UHOLHYHQDVDOREVWUXFWLRQ100DQGLQFUHDVHLQVSLUDWRU\QD-
VDOÁRZ101(YHQLQWKLVUHVWULFWHGSRSXODWLRQLWLVLPSRUWDQW
WRFRQVLGHU WKHFRPSOLFDWLRQVFDXVHGE\ LQWHUDFWLRQVZLWK
RWKHUGUXJVDVZHOODVWKHSRVVLELOLW\RIDGYHUVHHIIHFWVRQ
K\SHUWHQVLRQJODXFRPDGLDEHWHVPHOOLWXVWK\URLGGLVHDVH
XULQDU\UHWHQWLRQDQGEHQLJQSURVWDWLFK\SHUSODVLD%3+99
Due to the rebound effect, the use of topical nasal vaso-
FRQVWULFWRUVVKRXOGEHUHVWULFWHGWRDPD[LPXPRIÀYHGD\V
7KH\VKRXOGQRWEHXVHGE\FKLOGUHQ\RXQJHUWKDQ\HDUV
1RQVWHURLGDODQWLLQÁDPPDWRU\GUXJV16$,'V
$V\VWHPDWLFUHYLHZZLWK&RFKUDQHFROODERUDWLRQGHPRQVWUDW-
HGWKDW16$,'VGRQRWVLJQLÀFDQWO\UHGXFHWKHRYHUDOOV\PS-
WRPVFRUHRISDWLHQWVZLWKFRPPRQFROGRUWKHGXUDWLRQRI
6 
FROGV1RQHWKHOHVVWKHLUDQDOJHVLFHIIHFWLVEHQHÀFLDOZLWK
LPSURYHPHQWRIKHDGDFKHHDUSDLQ DQGPXVFOHDQG MRLQW
pain, and without evidence of increased adverse effects in 
WKLVSRSXODWLRQ7KHUHIRUHWKH\FDQEHXVHGIRUWKHV\PSWR-
PDWLFLPSURYHPHQWLQSDWLHQWVZLWKFRPPRQFROG102
,Q VSLWHRI WKHLU DQDOJHVLFHIIHFW LQ DFXWH LQÁDPPDWR-
U\ SURFHVVHV RI WKH HDU RURSKDU\Q[ DQG SDUDQDVDO VLQXV-
es,10316$,'VDUHQRWUHFRPPHQGHGDVWKHRQO\WUHDWPHQW
RI$%56DQGVKRXOGEHXVHGZLWKFDXWLRQHYHQZKHQDVVR-
ciated with antibiotics, due to the increase in possible side 
HIIHFWV
Mucolytics
7KHDVVRFLDWLRQRIPXFRO\WLFVLQWKHWUHDWPHQWRI$56LVVWLOO
FRQWURYHUVLDO ,W LVEHOLHYHG WKDW WKH\ UHGXFHQDVDO VHFUH-
WLRQYLVFRVLW\GXHWRWKHLUPXFRUHJXODWRU\DFWLYLW\UHVXOWLQJ
LQIUDJPHQWDWLRQRIDFLGPXFRSRO\VDFFKDULGH$036ÀEHUV
DQGWKHUHIRUHIDFLOLWDWLQJPXFRFLOLDU\WUDQVSRUWDQGWKHLU
HOLPLQDWLRQWKURXJKWKHQRVHDQGSDUDQDVDOVLQXVHV When 
FRPELQHGZLWKDQWLELRWLFVWKH\PD\IDFLOLWDWHSHQHWUDWLRQ
LQWR WKH SDUDQDVDO VLQXVPXFRVD DQG LPSURYHPHQW RI WKH
LQÁDPPDWRU\SURFHVV7KHUHKDYHEHHQVRPHVWXGLHVXV-
LQJRUDOEURPKH[LQHFRPELQHGZLWKRUDODQWLELRWLFVDQGDFH-
W\OF\VWHLQH FRPELQHG ZLWK WRSLFDO QDVDO DQWLELRWLFV 
+RZHYHUWKRVHVWXGLHVGLGQRWFOHDUO\VWDWHWKHWLPHDQG
VHYHULW\RI56WKHUHIRUHWKHLUUHVXOWVVKRXOGEHDQDO\]HG
ZLWKFDXWLRQ6WXGLHVZLWKRUDOHUGRVWHLQHVKRZHGQRVLJQLI-
LFDQWEHQHÀWLQFKLOGUHQ109
3K\WRWKHUDSLFV
7KHUH DUH IHZ SODFHERFRQWUROOHG UDQGRPL]HG DQG GRX-
EOHEOLQGHGVWXGLHVRIKHUEDOPHGLFLQHVLQWKHWUHDWPHQWRI
$56,QVSLWHRIWKHEHQHÀWVGHPRQVWUDWHGE\VRPHRIWKHP
their use in clinical practice should be approached cautious-
O\EHFDXVHRIWKHVFDUFLW\RISXEOLVKHGHYLGHQFHUHJDUGLQJ
WKHSKDUPDFRNLQHWLFVDQGSKDUPDFRG\QDPLFVRIWKHVHFRP-
SRQHQWVDQGWKHLUPHFKDQLVPV
 Pelargonium sidoides:110$VWXG\ZLWK&RFKUDQHFROODERUD-
WLRQIRUWKHWUHDWPHQWRIDFXWHUHVSLUDWRU\LQIHFWLRQVFRQ-
FOXGHGWKDWLWFDQEHHIIHFWLYHLQDOOHYLDWLQJWKHV\PSWRPV
RIWKHFRPPRQFROGDQGSRVWYLUDO$56LQDGXOWV
 0\UWOH (VVHQWLDO 2LO ZKLFK LV H[WUDFWHG IURP Pinus 
VSSSLQHCitrus aurantifoliaOLPHDQGEucalyptus 
globulus$FRQWUROOHGUDQGRPL]HGPXOWLFHQWHUWULDO
UHSRUWHGDVWDWLVWLFDOGLIIHUHQFHLQV\PSWRPLPSURYH-
PHQWVFRUHRISRVWYLUDO$56IURPWRZKHQ
FRPSDUHGWRSODFHERUHGXFLQJWKHQHHGIRUDQWLELRW-
LFVLQSDWLHQWVZKRXVHGWKHPHGLFDWLRQ vs.
LQWKRVHZKRXVHGDSODFHER,Q*HUPDQ\LWLVUHFRP-
PHQGHGIRUWKHWUHDWPHQWRI$56111
Probiotics 
$&RFKUDQH UHYLHZ112ZLWK WHQ VWXGLHV GHPRQVWUDWHG WKDW
SURELRWLFVDUHVXSHULRUWRSODFHERLQUHGXFLQJWKHQXPEHU
RISDWLHQWVZLWKXSSHUUHVSLUDWRU\WUDFWLQIHFWLRQHSLVRGHV
QXPEHU RI HSLVRGHV SHU SDUWLFLSDQW DQG DQWLELRWLF XVH
7KHUHIRUHWKH\PD\EHLQGLFDWHGIRUWKHSUHYHQWLRQRIWKH
FRPPRQFROG
Immunomodulators
$V\VWHPDWLFUHYLHZ113RIHLJKWUDQGRPL]HGFRQWUROOHGWULDOV
5&7VLQFKLOGUHQZLWKPRUHWKDQWKUHHHSLVRGHVRIXSSHU
DLUZD\LQIHFWLRQVSHUIDOOZLQWHUVL[PRQWKVZKRXVHG20
%9H[WUDFWGHPRQVWUDWHGWKDWWKHVHFKLOGUHQKDGIHZHU
HSLVRGHV RI XSSHU DLUZD\ YLUDO LQIHFWLRQVZKHQ FRPSDUHG
WRWKHSODFHERJURXSYVSDQGWKDWWKH
EHQHÀWVDUHJUHDWHUIRUSDWLHQWVZLWKULVNIDFWRUVIRUUHFXU-
UHQWLQIHFWLRQV
$FXWHUKLQRVLQXVLWLVFRPSOLFDWLRQV
56FRPSOLFDWLRQVDUHFDXVHGE\DFXWHRUFKURQLFLQIHFWLRQV
DOWKRXJKWKH\DUHPRUHFRPPRQLQFKLOGUHQWKH\PD\DOVR
occur in adults and can be orbital-palpebral, bone, and in-
WUDFUDQLDO
(SLGHPLRORJ\
0RVW 56 FRPSOLFDWLRQV RULJLQDWH IURP HWKPRLG VLQXV LQIHF-
WLRQV ,W LV HVWLPDWHG WKDW SULRU WR WKH DGYHQW RI DQWLELRW-
LFVWKHUDWHRIEOLQGQHVVDULVLQJIURPFRPSOLFDWLRQVZDVXS
WRDQGLVFXUUHQWO\DURXQGRIFDVHV0RUWDOLW\IURP
PHQLQJLWLVRIVLQXVRULJLQLQWKHSDVWZDVDSSUR[LPDWHO\
LWFXUUHQWO\UDQJHVIURPWR7KHPRUWDOLW\UDWH
IURPLQWUDFUDQLDOFRPSOLFDWLRQVLVDURXQGWR 
DQGIURPQHXURORJLFDOGHÀFLWV7KHLQFLGHQFHYDU-
LHVE\JHRJUDSKLF UHJLRQ ,Q WKH1HWKHUODQGV IRU LQVWDQFH
WKHFRPSOLFDWLRQUDWH LVHVWLPDWHGDW$56 LQFKLO-
GUHQ DQG $56 LQ DGXOWV119ZKHUHDV LQ WKH8QLWHG
6WDWHVLWUDQJHVIURPWR120DQGLQ)UDQFH
\HDU H[FOXGLQJ SHGLDWULF SDWLHQWV121 ,W LV
PRUH IUHTXHQW LQPDOHV ,Q FKLOGUHQ FRPSOLFDWLRQV XVXDOO\
RFFXUIURPWKHDFXWHSURFHVVHVZKHUHDVLQDGXOWVWKH\DUH
PRUHRIWHQVHHQZLWK&56ZLWKRUZLWKRXWSRO\SRVLV119,120,122 
7KHUHDUHQRH[DFWSUHYDOHQFHGDWD IRU WKH VHYHUDO W\SHV
RIFRPSOLFDWLRQV2UELWDOFRPSOLFDWLRQVFRPSULVHIURP
WR  LQWUDFUDQLDO IURP  WR  DQG RVVHXV  WR
123&KLOGKRRGVLQXVDOGLVHDVHLVWKHSUHVXPHGFDXVHRI
RILQWUDFUDQLDOVXSSXUDWLRQRISUHVHSWDOFHOOXOLWLV
DQGRIRUELWDOFHOOXOLWLVVXESHULRVWHDODQGLQWUDRUELWDO
DEVFHVVHV$QWLELRWLFSUHVFULSWLRQGRHVQRWDSSHDUWRUH-
GXFHWKHLQFLGHQFHRIFRPSOLFDWLRQV5,119
3K\VLRSDWKRJHQHVLV
'LVVHPLQDWLRQ RFFXUV E\ GLUHFW H[WHQVLRQ ERQH HURVLRQ
WKURXJKGLSORLF YHLQV DQGKHPDWRJHQRXVO\ WKURXJK YHQRXV
LQYROYHPHQW125&HUWDLQDQDWRPLFDOFKDUDFWHULVWLFVDUHLP-
SRUWDQWLQWKHJHQHVLVRIWKHVHFRPSOLFDWLRQV
 WKH WKLQERQH\ ODPLQDSDS\UDFHD WKDW VHSDUDWHV WKH
RUELWDOFRQWHQWVIURPHWKPRLGFHOOV
 LQFKLOGUHQDQXPEHURIODUJHUQHXURYDVFXODUIRUDPL-
QDDQGVHYHUDOERQH\VXWXUHVWKDWUHPDLQRSHQLQWKH
PHGLDORUELWDOZDOODQGIDFLOLWDWHWKHGLVVHPLQDWLRQRI
LQIHFWLRQDQG
 WKHYDOYHOHVVYHQRXVV\VWHPWKDWDOORZVEORRGWRÁRZ
XQLPSHGHGLQWRWKHLQWHULRURIWKHVNXOO7KHSULQFLSDO
SDWKZD\LVWKURXJKWKHVXSHULRUDQGLQIHULRURSKWKDO-
 6
PLFYHLQVZKLFKFRPPXQLFDWHZLWK LQWUDRUELWDOYHV-
VHOVDQGGLUHFWO\ZLWKWKHFDYHUQRXVVLQXV
&ODVVLÀFDWLRQRIRUELWDOFRPSOLFDWLRQV
([LVWLQJFODVVLÀFDWLRQVDUHEDVHGRQDQDWRPLFDOFOLQLFDOFUL-
WHULDEXWQRQH LVXQLYHUVDOO\DFFHSWHG ,W LV LPSRUWDQW WR
UHPHPEHUWKDWWKHRUELWDOVHSWXPFRQVLVWVRIDGHÁHFWLRQ
RUH[WHQVLRQZLWKFKDQJHLQGLUHFWLRQODWHUDOO\IRUPLQJWKH
ODWHUDO SDOSHEUDO OLJDPHQW DQGPHGLDOO\ WKHPHGLDO SDO-
SHEUDOOLJDPHQWEHKLQGWKHODFULPDOVDF,WIXQFWLRQVDVD
SURWHFWLYHEDUULHUDJDLQVWLQIHFWLRQVIRUWKHLQWHUQDORUELWDO
DUHD 7KH HDUOLHVW FODVVLÀFDWLRQ ZDV WKDW RI +X-
EHUWZKLFKGDWHVIURP118,Q&KDQGOHUHWDO123 
SURSRVHGDFODVVLÀFDWLRQWKDWLVVWLOOWKHPRVWFLWHGLQWKH
world literature, which takes into account the orbital sep-
WXP
 *URXS²SHULRUELWDOFHOOXOLWLVH\HOLGLQÁDPPDWLRQ
ZLWKHGHPDZLWKRXWGLVVHPLQDWLRQLQWRWKHRUELW
 Group 2 – Orbital cellulitis: the infection crosses the 
RUELWDOVHSWXPDQGSHQHWUDWHVWKHRUELWDOFDYLW\
 Group 3 – subperiosteal abscess: post-septal abscess 
EHWZHHQWKHODPLQDSDS\UDFHDDQGWKHSHULRVWHXP
FRQWDLQHGE\WKHODWWHU
 *URXS²RUELWDODEVFHVVWUXHRUELWDODEVFHVVSXUX-
lent secretion inside the orbit, within the extrinsic 
H\HPXVFXODWXUHQHDUWKHRSWLFQHUYH
 *URXS²WKURPERVLVRIWKHFDYHUQRXVVLQXV
'XHWRIDLOXUHVREVHUYHGLQWKLVFODVVLÀFDWLRQUHYHDOHGE\
LPDJLQJVWXGLHV&7DQGPDJQHWLFUHVRQDQFHLPDJLQJ>05,@
0RUWLPRUHDQG:RUPDOGVXJJHVWHGUHPRYLQJWKHFDYHUQ-
RXVVLQXVWKURPERVLVJURXSIURPRUELWDOFRPSOLFDWLRQVDQG
SODFLQJLWLQWRWKHFUDQLDOFRPSOLFDWLRQVJURXS
*URXS²SUHVHSWDOLQIHFWLRQ
*URXS²VXESHULRVWHDOSRVWVHSWDOLQIHFWLRQ
*URXS²LQWUDFRQDOSRVWVHSWDOLQIHFWLRQ
,Q%UD]LO9HODVFRHWDOSURSRVHGDVLPSOHUFODVVLÀFD-
WLRQZLWKRQO\WKUHHJURXSVFRQVLGHULQJSUHVHSWDOFHOOXOLWLV
as a palpebral rather than orbital infection:
 2UELWDOFHOOXOLWLV
 6XESHULRVWHDODEVFHVV
 2UELWDODEVFHVV
$PRQJDOOFODVVLÀFDWLRQVPRVWDXWKRUVVWLOOXVHWKDWSUR-
SRVHGE\&KDQGOHU
Bacteriology
5HJDUGLQJ WKH EDFWHULRORJ\ LQ RUELWDO FRPSOLFDWLRQV WKH
PRVWFRPPRQPLFURRUJDQLVPVDUHWKHVDPHWKDWDUHLGHQ-
WLÀHG LQ 56128 7KH ZLGHVSUHDG XVH RI WKH KHSWDYDOHQW
SQHXPRFRFFDO FRQMXJDWH YDFFLQH 3&9 KDV UHGXFHG WKH
IUHTXHQF\ RI S. pneumoniae LQ 56 FRPSOLFDWLRQV ZLWK D
VXEVHTXHQW LQFUHDVH LQ LQIHFWLRQVE\S. aureus, as well as 
LQWKHSUHYDOHQFHRIPHWKLFLOOLQUHVLVWDQWS. aureus056$
DVVRFLDWHGZLWKRUELWDOLQIHFWLRQV132
2UELWDOSDOSHEUDOFHOOXOLWLV
7KH SUHVHQFH RI SDOSHEUDO HGHPD HU\WKHPD ORFDOL]HG
SDLQ QDVDO REVWUXFWLRQ UKLQRUUKHD GLIÀFXOW\ RSHQLQJ WKH
H\HV DQG SRVVLEO\ IHYHU FDQ EH REVHUYHG LQ FDVHV RI RU-
ELWDOSDOSHEUDOFHOOXOLWLV,WLVFDXVHGE\YHQRXVREVWUXFWLRQ
FUHDWHGE\WKHSUHVVXUHRQWKHHWKPRLGYHVVHOV and 
FDQSURJUHVVLQWRSDOSHEUDODEVFHVVDQGUDUHO\WRFXWDQHRXV
ÀVWXOD9LVXDODFXLW\DQGRFXODUPRWLOLW\DUHSUHVHUYHGDQG
WKLVDVVHVVPHQWLVGLIÀFXOWLQVRPHFKLOGUHQ133,QÁDPPDWLRQ
RIWKHH\HOLGDQGFRQMXQFWLYDLVREVHUYHGRQ&7DVHGHPD-
WRXVWLVVXH,WRFFXUVDVDFRPSOLFDWLRQRIYLUDOXSSHUUHV-
SLUDWRU\WUDFWLQIHFWLRQDFXWHGDFU\RF\VWLWLVVNLQLQIHFWLRQ
DQGOHVVFRPPRQO\56135-138 ,WKDVDIDYRUDEOHSURJQRVLV
ZLWKDQWLELRWLFVDQGRIWHQUHTXLUHVQRLPDJLQJWHVWVEHLQJ
WUHDWHGDVVLPSOHDFXWHHWKPRLGLWLV121
Orbital cellulitis
,WLVFKDUDFWHUL]HGE\HGHPDH[WHQGLQJLQWRWKHSRVWVHSWDO
UHJLRQ ,W DSSHDUVPRVW RIWHQ DV D FRPSOLFDWLRQ RI DFXWH
56,WSUHVHQWVH[RSKWKDOPLDFKHPRVLVDQGFRQMXQF-
WLYDO K\SHUHPLD130 and affects the orbital adipose tissue 
ZLWKRXWIRUPLQJDQDEVFHVV9LVXDODFXLW\DQGRFXODUPRWLOL-
W\DUHXVXDOO\SUHVHUYHGEXWDVOLJKWGHFUHDVHRIWKHODWWHU
PD\RFFXUDQGVRPHFKLOGUHQLQLWLDOO\PD\ORVHWKHDELOLW\
WRGLVWLQJXLVKJUHHQDQGRUUHGFRORUV2SKWKDOPR-
ORJLFHYDOXDWLRQDQGHPHUJHQF\&7DUHQHFHVVDU\DQGWUHDW-
PHQWVKRXOGEHDJJUHVVLYHDQGLPPHGLDWH
6XESHULRVWHDODEVFHVV
7KH FOLQLFDO SLFWXUH SUHVHQWV ZLWK KLJK IHYHU & RU
KLJKHU FKLOOV FKDQJHV LQ JHQHUDO VWDWXV H[RSKWKDOPRV
ZLWKH[RSKRULDGHFUHDVHGRFXODUPRWLOLW\VHYHUHSDLQSUH-
VHUYHGYLVXDODFXLW\DOWKRXJKGHFUHDVHGLQVRPHFDVHV 
DQGOHXNRF\WRVLVZLWKDVKLIWWRWKHOHIW7KH&7GLVFORVHV
WKH SUHVHQFH RI SXUXOHQW FROOHFWLRQ LQ WKHPHGLDO RUELWDO
wall, between the periorbital and the orbital bone, with 
DQH[WUDFRQDO ORFDWLRQDQG WKXVRXWVLGH WKHRFXODUPXV-
FOHV7KHPRVWFRPPRQPLFURRUJDQLVPVDUH6WUHSWRFRFFL
LQFKLOGUHQDQGDQDHURELFEDFWHULDLQDGXOWV7RWDOYLVLRQORVV
FDQRFFXUHVSHFLDOO\ LQGLDEHWLFDGXOWV$EVFHVVHV ORFDWHG
PRUHVXSHULRUO\FDQUHVXOWLQLQWUDFUDQLDOFRPSOLFDWLRQVE\
H[WHQGLQJLQWRWKHIURQWDOOREH
Orbital abscess
,WLVDQLQWUDFRQDOOHVLRQFRPPRQO\WKHFRQVHTXHQFHRIODWH
GLDJQRVLV RU LPPXQRVXSSUHVVLRQ7KH FOLQLFDO SLFWXUH LV
PRUHVHYHUHZLWKLUUHGXFLEOHSDLQIXOH[RSKWKDOPRVZLWKVH-
YHUHFKHPRVLVFRPSOHWHRSKWKDOPRSOHJLDDQGPDUNHGGH-
FUHDVHLQYLVXDODFXLW\1307KH&7LPDJHVKRZVSXUXOHQWFRO-
OHFWLRQLQWKHVRIWWLVVXHVDURXQGWKHH\HEDOO,WPD\UHPDLQ
ORFDOL]HGRUH[WHQG WKURXJK WKHRUELWDO VHSWXPHPHUJLQJ
DVDÁRDWLQJPDVVLQWKHH\HOLG,WLVDVHYHUHFRQGLWLRQWKDW
FDQ OHDGWRDPDXURVLV7KHYLVXDO LPSDLUPHQWGHSHQGVRQ
WKHRUELWDO SUHVVXUHDQGRSWLFQHXULWLV7KURPERHPEROLVP
PD\RFFXULQWKHYDVFXODUVXSSO\RIWKHQHUYHFKRURLGDQG
UHWLQD:LWKLQFUHDVLQJSUHVVXUHWKHUHLVUHWLQDODUWHU\RF-
FOXVLRQZKLFKLIODVWLQJRYHUPLQXWHVOHDGVWRLUUHYHUVL-
EOHGHJHQHUDWLRQRIWKHRSWLFQHUYHDQGUHWLQD
7KHRUELWDODSH[V\QGURPHLVDORFDOL]HGIRUPRIRUELWDO
cellulitis, wherein vascular-nervous lesions occur in crani-
DO QHUYHV ,,, ,9 DQG 9, DQG LQ WKH RSKWKDOPLF EUDQFK RI
WKH9QHUYHZKLFKSDVVWKURXJKWKHVXSHULRURUELWDOÀVVXUH
S8 
DQG RSWLF IRUDPHQ &OLQLFDOO\ WKH H\HEDOO LV À[HG
DQGSXSLOVDUHGLODWHGDQGQRQUHDFWLYHWROLJKWSWRVLVDQG
SDOSHEUDOFRUQHDODQGFRQMXQFWLYDOK\SRHVWKHVLDDUHDOVR
REVHUYHG:KHQWKHUHLVDFRQFRPLWDQWOHVLRQLQWKHRSWLF
IRUDPHQRSKWKDOPRSOHJLDDPDXURVLVVHYHUHRFXODUSDLQ
DQGVHQVRU\GHÀFLWVIURPDQHVWKHVLDWRQHXUDOJLDDUHVHHQ
LQWKHGLVWULEXWLRQRIWKHRSKWKDOPLFQHUYH6LQFHWKHSRV-
terior orbital bone is thicker than the anterior bone, these 
ÀQGLQJVDUHUDUHDQGZKHQSUHVHQWDUHPRUHFRPPRQLQ
VSKHQRHWKPRLGLWLV
Cavernous sinus thrombosis
,WFRQVLVWVLQWKHGLVVHPLQDWLRQRIDQLQIHFWLRQDORQJWKHRS-
WLFFDQDORULQWUDYHQRXVO\WRWKHFDYHUQRXVVLQXV,WFDXVHV
EOLQGQHVVDEROLWLRQRIWKHSXSLOODU\UHÁH[WROLJKWFRUQHDO
DQHVWKHVLDDQGSDUDO\VLVRIQHUYHV,,,DQG9,7KHIROORZLQJ
DUHDOVRREVHUYHGKLJK IHYHU DOWHUHG VHQVRULXPSURVWUD-
WLRQVHYHUHGHHSUHWURRUELWDOSDLQELODWHUDOLQYROYHPHQW
DQGFHQWUDOQHUYRXVV\VWHPVLJQV7KHDFFRPSDQ\LQJSKRWR-
SKRELDDQGQHFNVWLIIQHVVPD\EHPLVWDNHQIRUPHQLQJLWLV
7KHPRUWDOLW\UDWHLVDSSUR[LPDWHO\
Diagnosis
7KHGLDJQRVLVRIFRPSOLFDWLRQVVKRXOGLQYROYHRWRUKLQRODU\Q-
JRORJLFRSKWKDOPLFDQGQHXURORJLFDOHYDOXDWLRQVDVZHOO
DVQHXURVXUJLFDODVVHVVPHQWZKHQQHFHVVDU\,PDJLQJVWXG-
LHVSDUWLFXODUO\&7ZLWKFRQWUDVWDQG05,SOD\DQLPSRUWDQW
UROH +LJKUHVROXWLRQ &7 LV WKH WHFKQLTXH RI FKRLFH ZKHQ
RUELWDOFRPSOLFDWLRQVDUHVXVSHFWHG05,EHWWHUFKDUDFWHU-
L]HVWKHORFDOH[WHQWRIGLVHDVHRULWVGLVVHPLQDWLRQEH\RQG
WKHQDVDODQGSDUDQDVDOFDYLWLHV$FRPELQDWLRQRI&7DQG
05,LVXVHIXOLQFDVHVRIGLIÀFXOWGLDJQRVLV,WXVXDOO\GLV-
FORVHVVZHOOLQJRIWKHPHGLDOUHFWXVPXVFOHSHULRUELWDOODW-
HUDOL]DWLRQDQGGRZQZDUGDQGODWHUDOGLVSODFHPHQWRIWKH
H\HEDOO:KHQREOLWHUDWLRQRIWKHH[WUDRFXODUPXVFOHGHWDLO
LVHYLGHQWDQGWKHRSWLFQHUYHDSSHDUVDVFRQÁXHQWPDVVDQ
RUELWDODEVFHVVLVSUHVHQW,PDJLQJVWXGLHVPD\DOVRGHWHFW
DLUEXEEOHVSURGXFHGE\DQDHURELFEDFWHULD7KHSUHGLFWLYH
DFFXUDF\ RI WKH FOLQLFDO GLDJQRVLV LV  DQG RI WKH&7 LV

/DERUDWRU\ DQDO\VLV XVXDOO\ VKRZV OHXNRF\WRVLV ZLWK D
OHIW VKLIW DQ HOHYDWHG &53 OHYHO LV DVVRFLDWHG ZLWKPRUH
VHYHUHRXWFRPHVDQGPD\VXJJHVWRULQGLFDWHWKHQHHGIRU
PRUHDJJUHVVLYHWUHDWPHQWLQWKHHDUO\SKDVH
Differential diagnosis
3DWLHQWV ZLWK 56 DQG SURSWRVLV PD\ KDYH D VXESHULRVWHDO
RUELWDOKHPDWRPDFDVHVKDYHEHHQUHSRUWHGLQWKHOLW-
HUDWXUH 2UELWDO O\PSKDWLF PDOIRUPDWLRQV FDQ OHDG WR
SURSWRVLV FRPSUHVVLYH RSWLF QHXURSDWK\ YLVLRQ ORVV DQG
FHOOXOLWLV7KH05, VKRZVDZHOORXWOLQHG LQWUDRUELWDOPDVV
ZLWKDKHWHURJHQHRXVVLJQDO
General treatment standards
7UHDWPHQW LV PHGLFDO IRU RUELWDOSDOSHEUDO RU SHULRUELWDO
FHOOXOLWLV ,W UHTXLUHV KRVSLWDOL]DWLRQ FDUHIXO REVHUYDWLRQ
DQG LQWUDYHQRXVDQWLELRWLF WKHUDS\&OLQGDP\FLQRUDPR[L-
FLOOLQ  FODYXODQDWHSRWDVVLXPZLWKPHWURQLGD]ROH DQGRU
SDUWLFXODUO\LQFKLOGUHQR[DFLOOLQFHIWULD[RQHFDQEHXVHG
LQ WKH WUHDWPHQW0RVW SDWLHQWV UHVSRQGZHOO WR WKH FRQ-
VHUYDWLYHWUHDWPHQWDQGVXUJLFDOLQWHUYHQWLRQLVQRWQHFHV-
VDU\,WLVDOZD\VUHFRPPHQGHGWRGLVFXVVZLWKWKH
ORFDO+RVSLWDO ,QIHFWLRQ&RPPLWWHHZKLFKDQWLELRWLF LV WKH
PRVWDSSURSULDWH
7KHLGHQWLÀFDWLRQRIDEVFHVVHVRQWKH&7RUELWDORUSUR-
JUHVVLYHYLVXDOÀQGLQJVRUODFNRIUHVSRQVHWRLQWUDYHQRXV
DQWLELRWLFVDUHDOO LQGLFDWLRQVIRUVXUJLFDOH[SORUDWLRQ ,Q-
WHQVLYHRSKWKDOPRORJLFDOFRQWUROLVFUXFLDO
&KLOGUHQZLWKVPDOODQGPHGLXPVL]HGVXESHULRVWHDODE-
VFHVVHV ZLWKRXW VLJQLÀFDQW RFXODU VLJQVPD\ EH VXFFHVV-
IXOO\ WUHDWHGPHGLFDOO\ 6XUJLFDO GUDLQDJH LV LQGLFDWHG IRU
PHGLXPVL]HGWRODUJHDEVFHVVHVZLWKVHYHUHYLVXDOORVVDQG
LQFDVHVZLWKLQDGHTXDWHUHVSRQVHWRPHGLFDOWUHDWPHQW150 
8VXDOO\DPHGLXPVL]HGVXESHULRVWHDODEVFHVVWKDWGRHVQRW
LPSURYHZLWKPHGLFDOWKHUDS\FDQEHGUDLQHGHQGRVFRSLFDO-
O\ZKLOHDODWHUDORULQWUDFRQDODEVFHVVPD\UHTXLUHDQRSHQ
SURFHGXUH151 
7KHUH DUH FRQWURYHUVLHV UHJDUGLQJ WKH VXUJLFDO LQGLFD-
WLRQLQVXESHULRVWHDODEVFHVVHV)RUWKHLQLWLDOWUHDWPHQW 
PDQ\ VWXGLHV KDYHGRFXPHQWHG DQ LPSURYHPHQW LQ \RXQJ
FKLOGUHQ ZLWK PHGLFDO WKHUDS\ DORQH ,I PHGLFDO
WUHDWPHQW LV FKRVHQ LW LV HVVHQWLDO WKDW FOLQLFDO LPSURYH-
PHQWRFFXUVZLWKLQWRKRXUVWKDWWKHUHLVQRYLVXDO
LPSDLUPHQWWKDWWKHDEVFHVVYROXPHLVOHVVWKDQWR
P/WKHDEVFHVVLVORFDWHGPHGLDOO\WKDWWKHUHDUHQRV\V-
WHPLFV\PSWRPVDQGWKDWWKHFKLOG LV OHVVWKDQIRXU\HDUV
RIDJH153 6XUJLFDOGUDLQDJHVKRXOGEHVWURQJO\FRQVLGHUHG
ZKHQDQROGHUFKLOGKDVDVXESHULRVWHDODEVFHVVHVZLWKVLJ-
QLÀFDQWRFXODUÀQGLQJVZKHQLPSURYHPHQWLVQRWREVHUYHG
DIWHUKRXUVRIPHGLFDOWUHDWPHQWZKHQWKHDEVFHVVYRO-
XPH!P/ WKH OHQJWK ! PPDQG WKHZLGWK ! 
PP,QJHQHUDOLPPHGLDWHVXUJLFDOGUDLQDJHLVLQGLFDWHG
LQ WKH IROORZLQJ VLWXDWLRQV WKHDEVFHVV LVQRW LQDPHGLDO
location, or there is visual loss, clinical deterioration or an 
DEVHQFHRIFOLQLFDOLPSURYHPHQWLQWRKRXUV 
%DVHG RQ WKH GLDJQRVLV RI D VXESHULRVWHDO DEVFHVV LQ
ZKLFKWKHUHLVQRSXUXOHQWVHFUHWLRQDIWHURSHQLQJWKHODP-
LQDSDS\UDFHDDQRUELWDODEVFHVVVKRXOGEHVXVSHFWHGDQG
LQFLVLRQVVKRXOGEHSHUIRUPHGDORQJWKHSHULRVWHXPWRUH-
OHDVHWKHSXUXOHQWPDWHULDOIURPWKHRUELW1556RPHDXWKRUV
DOZD\VUHFRPPHQGVXUJLFDOWUHDWPHQWIRUVXESHULRVWHDODE-
VFHVVZLWKGUDLQDJHRIWKHDEVFHVVDQGVLQXVHVLQYROYHG 
7KHHQGRVFRSLFDSSURDFK LV DOZD\V VDIHUDQGPRUHHIIHF-
WLYHEXWDVVRFLDWHGH[WHUQDODSSURDFKHVPD\EHQHFHVVDU\
$FXWHVSKHQRLG56PD\FDXVHWKURPERVLVRIWKHLSVLODW-
HUDO RU FRQWUDODWHUDO FDYHUQRXV VLQXV (DUO\ VXUJLFDO VSKH-
QRLGRWRP\DQGDJJUHVVLYHPHGLFDOWUHDWPHQWDUHWKHEDVHV
RIWKHVXFFHVVIXOPDQDJHPHQWRIWKLVOLIHWKUHDWHQLQJFRP-
SOLFDWLRQ
,QWUDFUDQLDOFRPSOLFDWLRQV
7KHVHLQFOXGHH[WUDGXUDODQGVXEGXUDODEVFHVVHVEUDLQDE-
VFHVVHVPHQLQJLWLVFHUHEULWLVDQGWKURPERVLVRIWKHFDY-
HUQRXV DQG VXSHULRU VDJLWWDO VLQXV 7KH
PRVWFRPPRQDUHVXEGXUDODEVFHVVHSLGXUDODEVFHVV
DQGEUDLQDEVFHVV0XOWLSOHLQWUDFUDQLDOFRPSOL-
FDWLRQVZHUHREVHUYHGLQRIFDVHV$OOFOLQLFDO
IRUPVEHJLQDVHQFHSKDOLWLVEXWDVQHFURVLVDQGOLTXHIDFWLRQ
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RFFXUDFDSVXOHGHYHORSVIRUPLQJWKHDEVFHVV7KHUHLVD
KLJK LQFLGHQFHRIDQDHURELFEDFWHULDDQGPL[HGÁRUD0L-
FURRUJDQLVPVPRVW IUHTXHQWO\PHQWLRQHG LQ WKH OLWHUDWXUH
include Streptococcus millieri and S. anginosus, Fusobac-
terium VSDQGS. aureus S. anginosus causes 
PRUH VHYHUH LQIHFWLRQV KLJKHU UDWHV RI QHXURORJLFDO FRP-
SOLFDWLRQVPRUHQHXURVXUJLFDOLQWHUYHQWLRQVDQGPRUHFHQ-
WUDOQHUYRXVV\VWHPVHTXHODH3RO\PLFURELDOFXOWXUHVDUH
REWDLQHGLQRISDWLHQWV
Meningitis 
,Q GHFUHDVLQJ RUGHU RI IUHTXHQF\ WKH SDUDQDVDO VLQXVHV
UHODWHGWRWKHRULJLQRIPHQLQJLWLVDUHWKHVSKHQRLGIRO-
ORZHGE\WKHHWKPRLGIURQWDODQGPD[LOODU\VLQXV&OLQ-
LFDOPDQLIHVWDWLRQV LQFOXGH IHYHU VHYHUHKHDGDFKHQHFN
VWLIIQHVVLUULWDELOLW\DQGEHKDYLRUDOGLVRUGHUV&7GHÀQHV
DQGGHOLPLWVWKHGLVHDVHDQGFDQLGHQWLI\WKHSUHVHQFHRI
DGGLWLRQDO FRPSOLFDWLRQV /XPEDU SXQFWXUH125 reveals in-
FUHDVHG SURWHLQV DQG FHOOV DQG D FXOWXUH DQG VHQVLWLYLW\
WHVWVKRXOGEHSHUIRUPHG/XPEDUSXQFWXUHLVFRQWUDLQGL-
FDWHGLQWKHSUHVHQFHRILQWUDFUDQLDOK\SHUWHQVLRQ,&+RU
DEVFHVV1257KHWUHDWPHQWLVPHGLFDODQGVLQXVLQWHUYHQ-
WLRQLVUHVHUYHGIRUUHIUDFWRU\FDVHV7KHPRUWDOLW\UDWHLV
DURXQG
Extradural abscess 
7KLV FRQVLVWV RI D SXUXOHQW FROOHFWLRQ EHWZHHQ WKH GXUD
PDWHUDQGWKHFUDQLXP2FFDVLRQDOO\LW LVDVVRFLDWHGZLWK
IURQWDORVWHRP\HOLWLV7KHFOLQLFDOPDQLIHVWDWLRQVDUHYDJXH
ZLWK IHZ RU QR QHXURORJLFDO VLJQV ZKLFK ZKHQ SUHVHQW
LQFOXGHSHUVLVWHQWKHDGDFKH IHYHU DQG UDUHO\EHKDYLRUDO
FKDQJHV7KHGLDJQRVLVLVXVXDOO\GHOD\HGEHFDXVHRIDIDLO-
XUH  WR UHFRJQL]H WKH VLJQLÀFDQFHRI WKH FOLQLFDOÀQGLQJV
%\WKHWLPHRIGLDJQRVLVWKHUHLVXVXDOO\,&+ZLWKZRUVHQLQJ
KHDGDFKHYRPLWLQJDQGEHKDYLRUDOFKDQJHV
Subdural abscess
6XEGXUDODEVFHVVLVFKDUDFWHUL]HGE\WKHSUHVHQFHRISXUX-
OHQWFROOHFWLRQEHWZHHQWKHGXUDPDWHUDQGWKHSLDDUDFK-
QRLG 3DWLHQWV SUHVHQW VHYHUH KHDGDFKH IHYHU DQG GH-
FUHDVHG OHYHO RI FRQVFLRXVQHVV &7 VKRZV D GHFUHDVLQJ
LPDJHQRWH[WHQGLQJEH\RQGWKHPLGOLQHWKXVGLIIHUHQWLDW-
LQJIURPWKHH[WUDGXUDODEVFHVV6XUJHU\LVSHUIRUPHGDWWKH
QHXURVXUJHRQ·VGLVFUHWLRQ
Brain abscess 
7KHLQFLGHQFHRIFDVHVRIVLQXVRULJLQYDULHVJUHDWO\UDQJLQJ
IURP  WR  XS WR 7KHPRVW FRPPRQ ORFDWLRQ LV
LQ WKH IURQWDO OREH)RFDO V\PSWRPVDQG LQFUHDVHG LQWUDF-
UDQLDO SUHVVXUH DSSHDU ODWH ZLWK SRRU JHQHUDO FRQGLWLRQ
FRPDDQGFUDQLDOQHUYHSDOV\7KHIURQWDOOREHLVDQDUHD
RIFOLQLFDOVLOHQFHWKDW\LHOGV LQFRQVWDQWV\PSWRPV)HYHU
,&+VHL]XUHVZDNLQJSHULRGGLVRUGHUVFRPDPRWRUGHÀFLW
VHQVRU\GLVWXUEDQFHVDQGDOWHUHGYLVLRQPD\RFFXU
,PDJLQJVWXGLHVVKRZDURXQGHGOHVLRQZLWKDK\SRGHQVH
FHQWHUDQGSHULSKHUDOHQKDQFHPHQWWKDWLQLWLDOO\LVLUUHJX-
ODUEXWEHFRPHVPRUHZHOOGHÀQHGDVWKHQHFURWLFSRUWLRQ 
SURJUHVVHV,WFDQEHPXOWLORFXODU/XPEDUSXQFWXUHLVFRQ-
WUDLQGLFDWHG GXH WR WKH ULVN RI EUDLQ VWHPGHFRPSUHVVLRQ
DQGKHUQLDWLRQ7KH LQLWLDO WUHDWPHQW GXULQJ WKHSKDVH RI
FHUHEULWLV LV EDVHG RQ DQWLELRWLF WKHUDS\ DOWKRXJK HPSLU-
LFDO2QFHDQDEVFHVV LV IRUPHG VXUJLFDOGUDLQDJH LV LQGL-
FDWHGE\SXQFWXUHRUFUDQLRWRP\FRPELRQHGZLWK
FRQFRPLWDQWSDUDQDVDOVLQXVGUDLQDJH7KHODWWHUDORQH
GRHVQRWVXEVWLWXWHIRULQWUDFUDQLDOGUDLQDJH$QWLELRWLFV
VKRXOGEHPDLQWDLQHGIRUIRXUWRHLJKWZHHNV1287KLUGJHQ-
HUDWLRQ FHSKDORVSRULQV FDQ EH XVHG LQ FRPELQDWLRQ ZLWK
ZLWKPHWURQLGD]ROHPDQQLWROK\SHUYHQWLODWLRQDQGGH[D-
PHWKDVRQHZLWKRUZLWKRXWDQWLFRQYXOVDQWV128  
%RQHFRPSOLFDWLRQV
7KH\RFFXUZLWKWKHH[WHQVLRQRI WKH LQIHFWLRXVSURFHVV
WRWKHERQHSRVVLEO\LQYROYLQJWKHEUDLQDQGQHUYRXVV\V-
WHP 7KH PRVW FRPPRQ DVVRFLDWHG VLQXV LQIHFWLRQV DUH
LQ WKH IURQWDO DQGPD[LOODU\ VLQXVHV1 ,Q WKH IURQWDO UH-
JLRQ WKHUH LV D GLSORLF VSRQJ\ ERQH\ OD\HUZLWK D ULFK
YDVFXODUQHWZRUN LQFOXGLQJGLSORLFYHLQVWKDWFRXUVHEH-
WZHHQ WKH H[WHUQDO DQG LQWHUQDO ERQH ODPLQDH 7KHVH
YHLQV GR QRW KDYH YDOYHV DQG DOORZ XQLPSHGHG SDVVDJH
RIEORRGEHWZHHQWKHVSDFHVRIWKHVLQXVPXFRVDDQGWKH
VNXOO1 6HULHV RI SDWLHQWVZLWK FRPSOLFDWLRQV RI VLQXVLWLV
GHPRQVWUDWHG WKDW RVWHRP\HOLWLV RFFXUV LQ  WR 
RI FDVHV$SHFXOLDU FOLQLFDO IRUPRI ORFDOL]HG IURQWDO
RVWHRP\HOLWLVPD\EHIRFDORUFLUFXPVFULEHGRIWHQZLWK
SURJUHVVLRQWRDFXWDQHRXVÀVWXOD7KHGLIIXVHRUGLVVHP-
LQDWHGIURQWDOIRUPLVFKDUDFWHUL]HGE\WKURPERSKOHELWLV
RIWKHGLSORLFYHLQVZKLFKSURJUHVVHVWRWKHIURQWDOERQH
DQGWKHFUDQLDOFDYLW\OHDGLQJWRDYDVFXODUQHFURVLVERQH
VHTXHVWUDWLRQDQGH[SDQVLRQWRVXESHULRVWHDOLQIHFWLRQ
,W LVPRUH FRPPRQ LQ \RXQJ LQGLYLGXDOVZLWK H[WHQVLYH
SQHXPDWL]HGDQGYDVFXODUGLSORHLQFUHDVLQJWKHULVNRI
LQIHFWLRQ$VRIWHQHGÁRDWLQJWXPRUPD\EHREVHUYHG
ZLWKRXW VLJQV RI LQÁDPPDWLRQ FDOOHG 3RWW·V WXPRU118 
,W FRUUHVSRQGV WR D VXESHULRVWHDO DEVFHVV RI WKH IURQWDO
ERQHDVVRFLDWHGZLWKXQGHUO\LQJRVWHRP\HOLWLV Ra-
GLRJUDSKLFDOO\LWKDVWKUHHSKDVHVFRQGHQVDWLRQZLWK
ERQH VHTXHVWUDWLRQ  UDUHIDFWLRQ ZKHQ WKHUH LV ERQH
QHFURVLVDQGGHFDOFLÀFDWLRQRUDEVHQFHRIERQHWLVVXH
LQLUUHJXODUDUHDV LQWHUVSHUVHGZLWKLVODQGVRIFDOFLÀFD-
WLRQDQGDUHDVRIERQHVHTXHVWUDWLRQ$&7VFDQFRQÀUPV
WKHGLDJQRVLV6FLQWLJUDSK\ZLWKWHFKQHWLXPIRUGLDJ-
QRVLVDQGZLWKJDOOLXPIRUWKHIROORZXSLVXVHIXOEXW
QRWHVVHQWLDO7UHDWPHQWFRQVLVWVLQWKHDGPLQLVWUDWLRQ
RIFOLQGDP\FLQDQGDEVFHVVGUDLQDJHWKURXJKFRURQDODF-
FHVVZLWKUHFRQVWUXFWLRQ
2VWHRP\HOLWLVRI WKHPD[LOODU\ VLQXV LVRIWHQDFRPSOL-
FDWLRQRIRGRQWRJHQLFLQIHFWLRQPRUHFRPPRQLQLQIDQWV
Atypical rhinosinusitis complications 
7KH OLWHUDWXUH FRQWDLQV FDVH UHSRUWVZLWK XQXVXDO FRPSOL-
FDWLRQV VXFK DV ODFULPDO JODQG DEVFHVV orbital he-
PDWRPD nasal septal abscess, nasal septal perfora-
tion,IURQWRFXWDQHRXVÀVWXODFOLYDORVWHRP\HOLWLVZLWK
SDUDO\VLVRIWKH9,QHUYHDFXWH LVFKHPLFVWURNH and 
VHSWLFHPLD &DVHV RI FKLOGUHQZLWK RUELWDO VHTXHODH DI-
WHUFRFKOHDULPSODQWVXUJHU\KDYHDOVREHHQREVHUYHG
,QRQHVWXG\RISDWLHQWVVKRZHGHYLGHQFHRI567KH
S10 
PRVWOLNHO\K\SRWKHVHVZHUHWKHSDWLHQW·VSRVLWLRQGXULQJ
VXUJHU\GXUDWLRQRIVXUJHU\RUPLQRUWUDXPDWRWKHODPLQD
SDS\UDFHDGXULQJSHUIRUDWLRQRIWKHPDVWRLG
Chronic rhinosinusitis 
'HÀQLWLRQDQGHSLGHPLRORJ\
&56LVDQLQÁDPPDWRU\GLVHDVHRIWKHVLQRQDVDOPXFRVDWKDW
SHUVLVWV IRUDW OHDVWZHHNV ,Q VSHFLÀFFDVHVH[FOXVLYH
VLQXVLQYROYHPHQWFDQEHREVHUYHGDVLQRGRQWRJHQLFVLQXV-
LWLVRUIXQJDOEDOO
&56FDQSKHQRW\SLFDOO\EHGLYLGHGIXUWKHULQWRWZRPDLQHQ-
WLWLHV&56ZLWKRXWQDVDOSRO\SV &56V13DQG&56ZLWKQDVDO
SRO\SRVLV&56Z13&XUUHQWO\WKHUHLVHYLGHQFHWRVXJJHVWWKDW
WKHVHWZRHQWLWLHVKDYHGLVWLQFWSK\VLRSDWKRJHQLFPHFKDQLVPV
&56LVDFRPPRQGLVHDVHLQWKHSRSXODWLRQDQGVWXGLHV
DERXW LWV HSLGHPLRORJLFDO GDWD DUH LPSRUWDQW WR HYDOXDWH
LWVGLVWULEXWLRQDQDO\]HLWVULVNIDFWRUVDQGSURPRWHSXEOLF
KHDOWK SROLFLHV+RZHYHU VXFK GDWD DUH VFDUFH LQ WKH OLW-
HUDWXUH$GGLWLRQDOO\ GDWD FRPSDULVRQ LV KLQGHUHG E\ WKH
GLIIHUHQWGHÀQLWLRQVDQGPHWKRGRORJLHVXVHGLQWKHVWXGLHV
7KLVGLVHDVHKDVDKLJKGLUHFWFRVWIRUSXEOLFKHDOWKZKLFK
LQFOXGHVPHGLFDOYLVLWVVXSSOHPHQWDU\DQGUDGLRORJLFDOH[DPV
KRVSLWDOL]DWLRQVXUJHU\DQGGUXJWUHDWPHQWDVZHOODVLQGL-
UHFWFRVWVVXFKDVGHFUHDVHGZRUNSURGXFWLYLW\DQGDEVHQWHH-
LVP,QWKH8QLWHG6WDWHVWKHHVWLPDWHGH[SHQGLWXUHRQ
WKHVHSDWLHQWVLV86ELOOLRQSHU\HDU182RIZKLFK86
PLOOLRQ DUH UHODWHG WR DQWLELRWLF XVH183$GGLWLRQDOO\ RYHUDOO
TXDOLW\RIOLIHDQGGLVHDVHVSHFLÀFTXHVWLRQQDLUHVVKRZJUHDW
LPSDFWRI&56RQSDWLHQWV·TXDOLW\RIOLIH
,Q  WKH(XURSHDQ3RVLWLRQ3DSHU RQ5KLQRVLQXVLWLV
DQG1DVDO3RO\SV(326188ZDVSXEOLVKHGDQGD&56GHÀQL-
WLRQZDV LQWURGXFHGIRUHSLGHPLRORJLFDOSXUSRVHVFKDUDF-
WHUL]HGE\WKHSUHVHQFHRIWZRRUPRUHRIWKHVHV\PSWRPV
IRUPRUHWKDQZHHNVDQDVDOREVWUXFWLRQFRQJHVWLRQE
UKLQRUUKHDDQWHULRURUSRVWHULRUF IDFLDOSDLQSUHVVXUH
GUHGXFWLRQRUORVVRIROIDFWLRQ2QHRIWKHWZRV\PSWRPV
KDG WREHHLWKHUDRUEDERYH6XSSOHPHQWDU\H[DPLQD-
WLRQVVXFKDVQDVDOHQGRVFRS\RULPDJLQJVWXGLHVZHUHQRW
UHTXLUHGIRUGLDJQRVLV
7KHDQQXDOVWXG\E\WKH1DWLRQDO&HQWHUIRU+HDOWK6WDWLVWLFV
1&+6RIWKH8QLWHG6WDWHVSRSXODWLRQE\PHDQVRIKRXVHKROG
VXUYH\VREVHUYHGDSUHYDOHQFHRI VHOIUHSRUWHGPHGLFDOGLDJ-
QRVLVRIVLQXVLWLVRIRIWKHDGXOWSRSXODWLRQLQDQGD
UHVSRQVHUDWHRI+RZHYHUWKHUHZDVQRGLVWLQFWLRQEH-
WZHHQ$56DQG&56LQWKLVVWXG\DVWKHFULWHULDWKDWGHÀQHG&56
LQWKLVTXHVWLRQQDLUHZDVDQDIÀUPDWLYHDQVZHUWRWKHTXHVWLRQ
´,QWKHODVWPRQWKVKDYH\RXKDGVLQXVLWLVGLDJQRVHGE\D
SK\VLFLDQRUKHDOWKFDUHSURIHVVLRQDO"µ189+RZHYHUWKLVSUHYD-
OHQFHLVXVHGLQPRVWSXEOLVKHGVWXGLHVWKDWUHIHUWR&56
,Q&DQDGDDQHSLGHPLRORJLFDOVWXG\RIFRPSOH[VDP-
SOLQJGHVLJQZLWKDQDWLRQDOUHVSRQVHUDWHRIZDV
SHUIRUPHG WKURXJK WHOHSKRQH LQWHUYLHZVZLWK LQGLYLGX-
DOV DJHG \HDUV DQGROGHUZLWK V\PSWRPVRI FKURQLF
GLVHDVHV IRUPRUH WKDQ VL[PRQWKV190 ,QGLYLGXDOVZHUH
FRQVLGHUHG DV KDYLQJ &56ZKHQ WKH IROORZLQJ TXHVWLRQ
ZDVDQVZHUHGDIILUPDWLYHO\´'R\RXKDYHVLQXVLWLVGLDJ-
QRVHGE\DKHDOWKFDUHSURIHVVLRQDO"µ ,QWKDWVWXG\WKH
SUHYDOHQFHRIVHOIUHSRUWHG56ZDV190
,Q 6RXWK .RUHD D QDWLRQZLGH VWXG\ ZDV SHUIRUPHG
WKURXJKFRPSOH[FOXVWHUDQGPXOWLVWDJHVDPSOLQJ$PHGLFDO
WHDPWKDWLQFOXGHGDQRWRUKLQRODU\QJRORJLVWYLVLWHGKRXVH-
KROGVDQGSHUIRUPHG LQWHUYLHZVZLWKSDUWLFLSDQWVDJHG
\HDUVRUROGHU7KHGLDJQRVLVRI&56ZDVGHÀQHGE\DSRVLWLYH
UHVSRQVHWRV\PSWRPVRIQDVDOREVWUXFWLRQDQGUKLQRUUKHD
IRUPRUHWKDQWKUHHPRQWKVDQGDQHQGRVFRSLFH[DPLQDWLRQ
ZLWKÀQGLQJVRISRO\SVRUVHFUHWLRQLQWKHPLGGOHPHDWXV
7KHHVWLPDWHG&56SUHYDOHQFHLQ6RXWK.RUHDZDV191
+DVWDQHWDO192 published part of the results of the Glob-
DO$OOHUJ\DQG$VWKPD1HWZRUNRI([FHOOHQFH*$/(1(XUR-
SHDQPXOWLFHQWHUVWXG\UHODWHGWRWKHLQYHVWLJDWLRQRI&56
HSLGHPLRORJ\$TXHVWLRQQDLUHZDVPDLOHGWRDUDQGRPL]HG
VDPSOH RI DGXOWV EHWZHHQ  DQG  \HDUV LQ  FHQWHUV
LQ(XURSHFRYHULQJFRXQWULHVXVLQJDVDGLDJQRVWLFFUL-
WHULRQ WKH HSLGHPLRORJLFDO GHÀQLWLRQ SXEOLVKHG LQ (326
 7KH (XURSHDQ 3RVLWLRQ 3DSHU RQ 5KLQRVLQXVLWLV DQG
1DVDO3RO\SV1887KHHVWLPDWHGSUHYDOHQFHRI&56LQ(XURSH
ZDV   WR  EXW WKH RYHUDOO UHVSRQVH UDWH
ZDV  ZLWK ZLGH YDULDWLRQ EHWZHHQ FHQWHUV  WR
2137RPDVVHQHWDO193UHSRUWHGWKHFRQVLVWHQF\DQG
YDOLGLW\RIWKHHSLGHPLRORJLFDOFULWHULRQRI&56GHÀQHGE\
(326P188XVLQJGDWDIURPWKH*$/(1VWXG\
3LODQ HW DO LQ D UHFHQW VWXG\ LQ WKH FLW\ RI 6mR
3DXOR%UD]LOZLWKFRPSOH[VDPSOLQJGHVLJQLQFRUSRUDWLQJ
VWUDWLÀFDWLRQ DQG PXOWLSOH VHOHFWLRQ VWDJHV WR REWDLQ D
UHSUHVHQWDWLYH VDPSOH RI WKH SRSXODWLRQ XVHG WKH HS-
LGHPLRORJLFDO GHÀQLWLRQ RI &56 UHFRPPHQGHG E\ (326
188 7KH TXHVWLRQQDLUH LQYROYLQJ WKLV GHÀQLWLRQ ZDV
DSSOLHG LQ  WKURXJK KRXVHKROG LQWHUYLHZV WR LQGL-
YLGXDOVDJHG\HDUVRUROGHUDQGDSUHYDOHQFHRI&56RI
DQGKLJKUHVSRQVHUDWHRIZDVREVHUYHG 
1RVWDWLVWLFDOO\VLJQLÀFDQWGLIIHUHQFHZDVIRXQGLQSUHY-
DOHQFHE\JHQGHU,QWKDWVWXG\WKHUHZDVDKLJKHUSUHY-
DOHQFH RI &56 LQ SDWLHQWVZKR KDG DVWKPD DQG UKLQLWLV
+RZHYHUWKHUHZDVQRVLJQLÀFDQWDVVRFLDWLRQZLWKVPRN-
LQJ)RUWKHSXUSRVHRIFRPSDULVRQZLWKWKHPHWKRGRORJ\
XVHGLQWKHVWXG\E\3OHLVHWDO189WKHVDPHTXHVWLRQZDV
LQVHUWHG´,Q WKH ODVWPRQWKVKDYH\RXKDGVLQXVLWLV
GLDJQRVHGE\DSK\VLFLDQ"µ7KHVHOIUHSRUWHGSUHYDOHQFH
RI 56 GLDJQRVHG E\ D SK\VLFLDQ ZLWK QR GLVWLQFWLRQ EH-
WZHHQDFXWHDQGFKURQLFZDV
3K\VLRSDWKRJHQHVLV
Microbiology 
,QFRQWUDVWWRWKHHWLRSDWKRJHQHVLVRI$%56ZKLFKLQYROYHV
DFRQWLQXXPRIFKDQJHVSURPRWHGE\DYLUDO LQIHFWLRQIRO-
ORZHG E\ EDFWHULDO VXSHULQIHFWLRQ WKH UROH RI PLFURELDO
DJHQWVLQWKHSDWKRJHQHVLVRI&56LVQRW\HWIXOO\HOXFLGDWHG
1RPLFURELDODJHQWDORQHLVFDSDEOHRIFUHDWLQJWKHGL-
YHUVLW\DQGKHWHURJHQHLW\RIWKHSK\VLRSDWKRJHQLFSURFHVV-
HVLQYROYHGLQ&56WKHUHIRUHDPLFURELDOWKHRU\LVQRWDO-
ZD\VDSSOLFDEOHWRDOOSDWLHQWV*UHDWDGYDQFHVKDYHEHHQ
PDGH LQ WKH ODVWGHFDGHZLWKVWXGLHV WKDWKDYHH[SORUHG
QHZLQWHUDFWLRQVEHWZHHQWKHKRVWDQGWKHHQYLURQPHQWLQ
WKHJHQHVLVRIFKURQLF LQÁDPPDWLRQRSHQLQJSHUVSHFWLYHV
IRUQHZWKHUDSLHV
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Viral participation 
&XUUHQWO\ WKHUH LV OLWWOH UHVHDUFK UHJDUGLQJ YLUDO LQYROYH-
PHQW LQ WKH SK\VLRSDWKRJHQHVLV RI &56 'HVSLWH WKH KLJK
IUHTXHQF\RIDFXWHLQIHFWLRQVRIWKHXSSHUDLUZD\VLWLVQRW
YHU\ FOHDU \HWZKHWKHU YLUXVHV DFW DV D VRXUFHRI FKURQLF
VWLPXODWLRQ RU WULJJHU WKH LQLWLDO LQÁDPPDWRU\SURFHVV$V
WKH\KDYHWKHFDSDFLW\WRLQFRUSRUDWHLQWRWKHKRVW'1$DV
WKHHSLVRPDOIRUPWKHYLUXVPD\SHUVLVWFKURQLFDOO\LQWKH
UHVSLUDWRU\PXFRVD5HFHQWVWXGLHVRIYLUDOJHQRPLFGHWHF-
WLRQKDYHGHPRQVWUDWHGIURPQRQH195WRVLJQLÀFDQWUDWHVRI
WKH PDLQ UHVSLUDWRU\ YLUXVHV HVSHFLDOO\ UKLQRYLUXV and 
PHWDSQHXPRYLUXV +RZHYHU WKHUH LV VWLOO QR HYLGHQFH
whether these viruses are involved in a latent infection 
ZLWKRXWF\WRSDWKLFHIIHFWVIRUWKHKRVWRUZKHWKHUWKH\DUH
DFWLYHSURGXFLQJDQWLJHQVDQGUHSOLFDWLQJ
Fungal participation 
$PRQJWKHGLIIHUHQWFODVVLÀFDWLRQVRIVLQRQDVDOFKURQLFLQ-
ÁDPPDWRU\SURFHVVHVLQYROYLQJDIXQJDOHWLRORJ\LWLVLQGLV-
SXWDEOHWKDWLQVRPHFRQGLWLRQVVXFKDVIXQJDOEDOODQGWKH
LQYDVLYHFKURQLFIRUPVWKHUROHRIIXQJLLVHVVHQWLDO198,199 
+RZHYHUWKHSDUWLFLSDWLRQRIIXQJLLQWKHIRUPVRILGLRSDWK-
LF&56WKRVHZLWKRXWDSSDUHQWFDXVH LVVWLOODVXEMHFWRI
PXFKFRQWURYHUV\
7KH WKHRU\RID IXQJDOHWLRORJ\ IRU&56200ZDVKHLJKW-
HQHGE\WKHFRUUHODWLRQRIWKHKLJKLQFLGHQFHRIWKHGHWHF-
WLRQRIIXQJLLQ&56SDWLHQWVDVVRFLDWHGZLWKDKLJKQXPEHU
RIHRVLQRSKLOVLQWLVVXHDQGVHFUHWLRQV6HYHUDOin vitro stud-
LHVKDYHGHPRQVWUDWHGWKDWVWLPXODWLRQRIO\PSKRF\WHVE\
IXQJDODQWLJHQVFRXOGSURGXFHLQFUHDVHGDPRXQWVRI,/,/
DQG,)1JDPPD201DQGVWLPXODWHHRVLQRSKLOGHJUDQXOD-
WLRQ202,203+RZHYHURWKHULQYHVWLJDWRUVIDLOHGWRUHSURGXFH
VXFKÀQGLQJVRUHYHQIRXQGGLYHUJHQWUHVXOWV
7KHDWWHPSW WRSURYH WKH IXQJDO WKHRU\ WKURXJK FOLQL-
FDOWULDOVZLWKWRSLFDODQGV\VWHPLFDQWLIXQJDOVGLGQRWSUR-
GXFHHQFRXUDJLQJUHVXOWV&RQWUROOHGVWXGLHVKDYHIDLOHGWR
GHPRQVWUDWHWKHHIÀFDF\RIRUDODQGWRSLFDODQWLIXQJDOV
IRUWKHWUHDWPHQWRI&56208-213
7KHIDFWWKDWWKHXELTXLW\RIIXQJDOHOHPHQWVFRXOGDFW
DVDFRQVWDQWVWLPXODWRURILQQDWHLPPXQLW\UHFHSWRUVDQG
LQWXUQFRXOGOHDGWRVWLPXODWLRQRIVSHFLÀFLQÁDPPDWRU\
UHVSRQVHVFDQQRWEH LJQRUHG ,Q OLJKWRIWKHSUHVHQW
HYLGHQFH IXQJL DSSHDU WR KDYH XQLYHUVDO SDUWLFLSDWLRQ LQ
&56DQGSOD\DPRGXODWRU\UROHLQVRPHSDWLHQWV
Bacterial participation 
6WXGLHVLQYROYLQJFRQYHQWLRQDOEDFWHULDOJURZWKDQGLGHQWL-
ÀFDWLRQWHFKQLTXHVKDYHEHHQZLGHO\SHUIRUPHGLQSDWLHQWV
ZLWK&560RVW%UD]LOLDQ and international studies219-222 
REVHUYHGDKLJKHUSUHYDOHQFHRIS. aureus*UDPQHJDWLYH
DQG DQDHURELF EDFWHULD LQ SDWLHQWV FRPSDUHG WR FRQWUROV
RUHYHQWKRVHZLWK$56+RZHYHUWKHLGHQWLÀFDWLRQRIEDF-
WHULDE\ WKH WUDGLWLRQDOPHWKRG WKURXJK in vitro culture, 
KDVVRPHVHQVLWLYLW\DQGVSHFLÀFLW\OLPLWDWLRQV,QJHQHUDO
WKHFRQYHQWLRQDOPHWKRGRQO\VKRZVSRVLWLYLW\IRUGRPLQDQW
PLFURRUJDQLVPVRUWKRVHZLWKIDYRUDEOHJURZWKRQWKDWPH-
GLXPUHSUHVHQWLQJRQO\WKHFROOHFWLRQVLWHPLGGOHPHDWXV
QDVDOFDYLW\DQGSDUDQDVDOVLQXVZLWKDULVNRIFRQWDPLQD-
WLRQ IURPRWKHU UHJLRQV VXFKDV WKHQDVRSKDU\Q[DQGWKH
QDVDO YHVWLEXOH RU GRHV QRW DOORZ WKH GLIIHUHQWLDWLRQ RI
FRORQL]LQJ PLFUREHV IURP SDWKRJHQLF PLFURRUJDQLVPV IRU
instance, S. epidermidis
,QRUGHUWRRYHUFRPHVXFKOLPLWDWLRQVRIÁRUDLQWHUSUHWD-
WLRQLQLQGLYLGXDOVZLWK&56PRUHVHQVLWLYHDQGVSHFLÀFWHFK-
QLTXHVKDYHEHHQXVHGIRUWKHFKDUDFWHUL]DWLRQRIQDVDOÁRUD
LQKHDOWK\LQGLYLGXDOVDQGWKRVHZLWK&565HFHQWVWXGLHVXVLQJ
PROHFXODUWHFKQLTXHVKDYHVKRZQKLJKSUHYDOHQFHRIEDFWHULD
ZLWKDSUHGRPLQDQFHRIS. aureus, P. aeruginosa, and anaer-
RELF EDFWHULD FKDUDFWHULVWLFDOO\ SRO\PLFURELDO223-225 7KHVH
VWXGLHVKDYHGHPRQVWUDWHGWKDW LQGLYLGXDOVZLWK&56KDYH
WKH VDPH EDFWHULDO ORDG DV WKHLU KHDOWK\ SHHUV EXW ZLWK
ORZHUÁRUDGLYHUVLW\LQGLFDWLQJDSRVVLEOHPLFURELRWDGLVRU-
GHU%URDGHUVWXGLHVLQFOXGLQJWKHDQDO\VLVRIWKHKXPDQ
PLFURELRPHDUHVWLOOQHFHVVDU\WRDVVHVVWKHLPSRUWDQFHRI
WKHTXDQWLW\DQGELRGLYHUVLW\RIWKHVHEDFWHULDLQSDWLHQWV
DQG KHDOWK\ LQGLYLGXDOV FRQVLGHULQJ WKDW WKH JHQHWLF JH-
RJUDSKLFDQGHQYLURQPHQWDOFKDUDFWHULVWLFVPD\LQÁXHQFH
WKHPLFURELRWDLQGLIIHUHQWKHDOWKVFHQDULRV
%DVHGRQFRQYHQWLRQDOPLFURELRORJ\DQGVRPHPROHFXODU
studies, it was observed that S. aureusLVWKHPDLQEDFWHULDO
DJHQWIRXQGLQ:HVWHUQSDWLHQWVZLWK&56ERWKLQSUHDQG
postoperative conditions, with a lower prevalence in the 
&KLQHVH SRSXODWLRQ228 LW LV PRUH IUHTXHQWO\ LGHQWLÀHG LQ
SDWLHQWVZLWKH[WHQVLYHVLQRQDVDOSRO\SVWKDQLQFRQWUROVRU
HYHQLQGLYLGXDOVZLWK&56V13229
$ SHFXOLDU FKDUDFWHULVWLF RI S. aureus is its capaci-
W\ WR SURGXFH H[RWR[LQV ZLWK VXSHUDQWLJHQ SURSHUWLHV
7KHUHLVHYLGHQFHWKDWVWDSK\ORFRFFDOVXSHUDQWLJHQVPD\
SOD\D UROH LQ WKHSK\VLRSDWKRJHQHVLVRI&56HVSHFLDOO\
LQ&56Z13ZLWK LQGXFWLRQRIVSHFLÀFSRO\FORQDO ,J(DQG
PDVW FHOO VWLPXODWLRQ230 LQFUHDVHV LQ ,/ ,/ HRVLQR-
SKLOV DQG HRVLQRSKLO FDWLRQLF SURWHLQ and associ-
DWLRQ ZLWK VHYHUH DVWKPD230,235-238 +RZHYHU WKH PHUH
SUHVHQFHRIHQWHURWR[LQSURGXFLQJS. aureus in the nasal 
FDYLW\LVQRWVXIÀFLHQWWRSURGXFHDFKURQLFLQÁDPPDWRU\
UHDFWLRQ DQGSRO\S IRUPDWLRQ239 ,W LV EHOLHYHG WKDW WKH
SULPDU\ DFWLRQ RI VXSHUDQWLJHQV LV WR PRGXODWH LQÁDP-
PDWLRQ LQ WKHXSSHU DLUZD\V GHSHQGLQJRQ WKHGLVWLQFW
UHDFWLRQVRIHDFKLQGLYLGXDO
$QRWKHUEDFWHULDO IRUPZKLFKKDVEHHQGHPRQVWUDWHG
LQ &56 LV EDFWHULDO ELRÀOPV 'HVSLWH WKH JUHDW YDULDELOLW\
LQWKHSUHYDOHQFHRIELRÀOPVLQGLIIHUHQWVWXGLHVSUREDEO\
GXHWRWKHGLIIHUHQWWHFKQLTXHVXVHGLWLVHVWLPDWHGWKDWDW
OHDVWRIFDVHVDUHDVVRFLDWHGZLWKWKHLUSUHVHQFH 
,Q JHQHUDO SDWLHQWVZLWK&56KDYH VLJQLÀFDQWO\ KLJKHU
UDWHVRIELRÀOPZKHQFRPSDUHGWRKHDOWK\LQGLYLGXDOV+RZ-
HYHUVLPLODUWRSODQNWRQLFEDFWHULDLWLVXQFOHDUZKDWWKH
UHDOUROHRIELRÀOPVLVLQWKHSK\VLRSDWKRJHQHVLVRI&56DQG
LWLVQRWSRVVLEOHWRGHWHUPLQHZKHWKHUWKHFRORQL]DWLRQRI
ELRÀOPVZRXOGEHWKHFDXVHRUWKHFRQVHTXHQFHRIFKURQLF
LQÁDPPDWLRQ 
,QDGGLWLRQWRWKHSRVVLEOHLQYROYHPHQWRIPXOWLSOHVSH-
FLHVRIEDFWHULDLQELRÀOPVVLPXOWDQHRXVIXQJDODQGEDFWH-
ULDOFRORQL]DWLRQKDVDOVREHHQREVHUYHG 
7KHSUHVHQFHRIFHUWDLQEDFWHULDOVSHFLHVLQELRÀOPVFDQ
GLYHUVHO\LQÁXHQFHWKHRXWFRPHRISDWLHQWVXQGHUJRLQJVXU-
JLFDOWUHDWPHQWS. aureus and P. aeruginosa are associated 
ZLWKZRUVHSRVWRSHUDWLYHRXWFRPHRUDJUHDWHUQXPEHURI
UHYLVLRQ VXUJHULHV 0RUHRYHU SDWLHQWV ZLWK ELRÀOPV
that include + LQÁXHQ]DH or S. epidermidis have better 
SRVWRSHUDWLYHSURJQRVHV
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,Q WHUPV RI SDWKRJHQLFPHFKDQLVPV WZR LQGHSHQGHQW
VWXGLHV XVLQJ GLIIHUHQW GHWHFWLRQ PHWKRGV IRU GLIIHUHQW
SRSXODWLRQV VKRZHG RSSRVLWH UHVXOWV RQ SRODUL]DWLRQ RI
WKH LQÁDPPDWRU\ UHVSRQVH ZKHWKHU WR 7K QHXWURSKLOV
,)1JDPPD LQWHUIHURQJDPPD PDFURSKDJH LQÁDPPDWR-
U\ SURWHLQ >0,3@ JUDQXORF\WH FRORQ\ VWLPXODWRU IDFWRU
>*&6)@250 RU 7K ,/ ,/ HRVLQRSKLO FDWLRQLF SURWHLQ
>(&3@251 LQ SDWLHQWV ZLWK ELRÀOP 5HFHQW VWXGLHV KDYH
VKRZQ WKDW WKH SUHVHQFH RI ELRÀOP LV DVVRFLDWHGZLWK LQ-
FUHDVHGSRVLWLYLW\RI WXPRUQHFURVLV IDFWRU 71) UHFHSWRU
H[SUHVVLRQW\SHV,DQG,,DQGLQFUHDVHGSODVPDFHOOVDQGHR-
VLQRSKLOLFPDUNHUVERWKLQ&56Z13DQG&56V13252 
,Q&56Z13WKHSUHVHQFHRIELRÀOPVPRGLÀHVWKHSDWWHUQ
RIDQWLJHQSUHVHQWLQJFHOOV LQWKHVXEHSLWKHOLDO OD\HUZLWK
DSRVVLEOHFKDQJHLQWKHVWLPXODWRU\PRGHRIDGDSWLYHUH-
VSRQVHVDQGFRQVHTXHQWSURGXFWLRQRIVSHFLÀFLQÁDPPDWRU\
PHGLDWRUV253)LQDOO\WKHSUHVHQFHRIEDFWHULDOELRÀOPVLQ
&56LVDVVRFLDWHGZLWKLQFUHDVHGH[SUHVVLRQRIWROOOLNHUH-
FHSWRU7/5DQGQXFOHDUIDFWRUN%1)N%EXWQRW7/5
SRVVLEO\ZLWKDFWLYDWLRQRILQQDWHLPPXQLW\LQGLIIHUHQW
ZD\VWKDQLQ&56ZLWKRXWELRÀOP
,QDGGLWLRQWRWKHEDFWHULDOIRUPVWKDWFRORQL]HWKHVXU-
IDFHRIWKHVLQRQDVDOPXFRVDYLDEOHLQWUDFHOOXODUEDFWHULD
KDYHDOVREHHQLGHQWLÀHGLQWKHUHVSLUDWRU\PXFRVDRISD-
WLHQWVZLWK&56HVSHFLDOO\S. aureus
7KHSUHVHQFHRIYLDEOHLQWUDFHOOXODUEDFWHULDFRXOGMXV-
WLI\DQRWKHU IRUPRIEDFWHULDOSHUVLVWHQFH LQWKHUHVSLUD-
WRU\PXFRVDHVSHFLDOO\LQFKURQLFDQGUHFXUUHQWGLVHDVH
$OWKRXJKWKHPHFKDQLVPVWKDWOHDGWRWKHLQWHUQDOL]DWLRQ
and intracellular survival of S. aureus are not known, curi-
RXVO\WKHLQWUDFHOOXODUQLFKHRIPLFURFRORQL]DWLRQLVDVVR-
FLDWHGZLWKORZHUDGMDFHQWLQÁDPPDWRU\WULJJHULQJZLWK
UHGXFHG UHFUXLWPHQW RI VXUURXQGLQJ 7 O\PSKRF\WHV DQG
HRVLQRSKLOV$OVR7DQ HW DO258 GHPRQVWUDWHG D VLJQLÀ-
cant correlation between the intracellular presence of S. 
aureusZLWKEDFWHULDOELRÀOPVRQ WKHPXFRVDO VXUIDFHRI
LQGLYLGXDOV ZLWK &56 UHSRUWLQJ WKDW ERWK WKH LQWUDFHOOX-
ODUSHUVLVWHQFHDQGWKHDGKHVLRQRIEDFWHULDOIRUPVRQWKH
VXUIDFHFDQFRQWULEXWHWRWKHPDLQWHQDQFHRIWKHFKURQ-
LFLQÁDPPDWRU\SURFHVV$QRWKHUUHOHYDQWIDFWLVWKDWWKH
W\SHRIVWUDLQRIS. aureusFDQDOVRGHWHUPLQHWKHLPSDFW
RQWKHKRVW7KXVWKHFDSDFLW\WRIRUPELRÀOPVRQWKHVXU-
IDFH LQWHUQDOL]DWLRQ LQVSHFLÀFFHOOVDQGWKHSURGXFWLRQ
RI FHUWDLQ SUR DQG DQWLLQÁDPPDWRU\ F\WRNLQHV DOVR GH-
SHQGRQWKHPRUSKRORJLFDODQGIXQFWLRQDOFKDUDFWHULVWLFV
RIWKHEDFWHULD259 
7KH JUHDW GLYHUVLW\ RI VLQRQDVDO PLFURELRWD HLWKHU DV
SODQNWRQLFEDFWHULDELRÀOPRULQWUDFHOOXODUIRUPVDVZHOO
DV WKH QXPHURXV SRVVLELOLWLHV RI LQWHUDFWLRQ ZLWK PHFKD-
QLVPVRILQQDWHDQGDGDSWLYHLPPXQLW\RIWKHKRVWSUREDEO\
DFWVDVDQLPSRUWDQWIDFWRURIWLVVXHLQÁDPPDWLRQLQ&56
HLWKHUDVDWULJJHULQJRUPRGXODWLQJIDFWRURUHYHQDVDIDF-
WRUWKDWPDLQWDLQVFKURQLFVLQRQDVDOLQÁDPPDWLRQ
,QÁDPPDWRU\PHFKDQLVPV
$OWKRXJK VLPLODU LQ WKHLU V\PSWRPV &56V13 DQG &56Z13
DUHGLIIHUHQWDWPROHFXODUDQGFHOOXODUOHYHO7KHUHLVJURZ-
LQJVFLHQWLÀFHYLGHQFHWKDW WKHSKHQRW\SLFGLIIHUHQWLDWLRQ
RI&56LV LQVXIÀFLHQWPDNLQJ LWQHFHVVDU\WRGLIIHUHQWLDWH
EHWZHHQ WKH GLIIHUHQW W\SHV RI&56EDVHG RQ WKH GLVHDVH
HQGRW\SHLHWKHFHOOXODUDQGPROHFXODUPDUNHUV7KDW
ZRXOGEHXVHIXOQRWRQO\WREHWWHUSUHGLFWSDWLHQWSURJQRVLV
EXWDOVRWRGHYHORSQHZWKHUDSLHVSUHVFULEHGDFFRUGLQJWR
WKH&56HQGRW\SH
+LVWRORJLFDOO\&56V13LVFKDUDFWHUL]HGE\QHXWURSKLOLQ-
ÀOWUDWLRQLQFUHDVHGÀEURVLVDQGFROODJHQGHSRVLWLRQLQWKH
VWURPD7KHEDVHPHQWPHPEUDQHLVVOLJKWO\WKLFNHQHGDQG
WKHUHDUHQRSVHXGRF\VWGHSRVLWV&56Z13LVFKDUDFWHU-
L]HGE\H[WHQVLYHOHXNRF\WHLQÀOWUDWLRQHRVLQRSKLOLFLQ
RIFDVHVZLWKWKHRYHUWSUHVHQFHRISVHXGRF\VWVZLWKDOEX-
PLQ DFFXPXODWLRQ DQG HGHPD DVVRFLDWHG ZLWK GHFUHDVHG
FROODJHQ LQ WKHVWURPD WKHEDVHPHQWPHPEUDQH LV WKLFN-
HQHGDQGWKHUHDUHVLJQLÀFDQWKLVWRORJLFDODOWHUDWLRQVLQWKH
HSLWKHOLXP
7KHPRVWUHFHQWWKHRULHVVXJJHVWWKDWWKHUHLVDGLVRUGHU
LQ WKH LQWHUDFWLRQEHWZHHQ LQQDWHDQGDGDSWLYH LPPXQLW\
LQERWKFDVHV$GDSWLYHLPPXQLW\LVSK\ORJHQHWLFDOO\PRUH
UHFHQWFRRUGLQDWHGPDLQO\E\O\PSKRF\WHV7KLVV\VWHPGH-
SHQGVRQWKHLQGLYLGXDO·VSULRUH[SRVXUHWRWKLVDQWLJHQ1
,QQDWH LPPXQLW\ LVSK\ORJHQHWLFDOO\ROGHUDQG LPPHGL-
DWHO\UHFRJQL]HV ZLWKRXWSULRUH[SRVXUHWKDWZKLFKGRHV
QRW EHORQJ WR WKH ERG\ )RU H[DPSOH DIWHU RQH H[SRVXUH
WRDVLQJOHVWUDQGHG'1$YLUXVWKDWLVQRWFKDUDFWHULVWLFDOO\
SUHVHQW LQKXPDQEHLQJV LQQDWH LPPXQLW\ LV LPPHGLDWHO\
DFWLYDWHG7KLVV\VWHPZDVIRUPHUO\EHOLHYHGWREHH[WUHPH-
O\UXGLPHQWDU\EXWLWLVQRZNQRZQWKDWLWLVH[WUHPHO\FRP-
SOH[DQGG\QDPLFDOO\LQWHUDFWVZLWKDGDSWLYHLPPXQLW\
7KXVLQVLPSOLVWLFWHUPVLWKDVEHHQVXJJHVWHGWKDW&56
IROORZVLUUHSDUDEOHGDPDJHWRWKHHSLWKHOLXPDQGDFWLYDWLRQ
RILQQDWHLPPXQLW\7KHODWWHULVXOWLPDWHO\UHVSRQVLEOHIRU
WKHDFWLYDWLRQRI WKH LQGLYLGXDO·VDGDSWLYH LPPXQLW\ ,Q
WKLV VHQVH WKHPDLQ FHOO WKDW LQLWLDWHV WKLVSURFHVV LV WKH
HSLWKHOLDOFHOO
7KHQDVDOHSLWKHOLXPLVLPSRUWDQWQRWRQO\DVDPHFKDQ-
LFDOEDUULHUDJDLQVWGLIIHUHQWSDWKRJHQVDQGVWLPXOLEXWDOVR
DVDQDFWLYHSDUWLFLSDQWLQWKHLQQDWHDQGDGDSWLYHLPPXQH
SURFHVVHV,QLGHDOFRQGLWLRQVWKHHSLWKHOLXPLVDEOH
WRGHVWUR\WKHVHSDUWLFOHVZLWKRXWDFWLYDWLQJ WKHDGDSWLYH
V\VWHP7KHUHIRUHDQHSLWKHOLDOOHVLRQLVHVVHQWLDOIRUWKH
FKURQLFLQÁDPPDWRU\SURFHVV
,Q VXFK DQ HSLWKHOLDO OHVLRQ WKH SDWKRJHQDVVRFLDWHG
PROHFXODU SDWWHUQV 3$03V ELQG WR SDWWHUQ UHFRJQLWLRQ
UHFHSWRUV 355V SUHVHQW LQ WKH FHOOPHPEUDQH DQG F\WR-
SODVPRIHSLWKHOLDOFHOOV7KHVH355VDUHDFWLYDWHGE\WKH
SUHVHQFHRISDWKRJHQVDQWLJHQVDQGQHFURWLFFHOOVDPRQJ
RWKHULQFLWHUV7KHEHVWNQRZQ355VDUHFXUUHQWO\WKHWROO
OLNH UHFHSWRU 7/5 DQG 12'/5QXFOHRWLGHELQGLQJ DQG
ROLJRPHUL]DWLRQGRPDLQOLNHUHFHSWRUV1/57/5VDUHWKH
PRVWRIWHQVWXGLHGLQWKHQDVDOHSLWKHOLXP7KHUHDUHRYHU
WHQNQRZQ7/5VDQGHDFKLVVSHFLÀFIRUDSDWKRJHQ$VDQ
H[DPSOHZKLOH7/5ELQGVWR*UDPSRVLWLYHEDFWHULDDQG
VRPHIXQJL7/5SUHGRPLQDQWO\ELQGVWRYLUXVHVDQG7/5
WR*UDPQHJDWLYHEDFWHULD
2QFHERXQGWR3$03V7/5VLQGXFHWKHVHFUHWLRQRISUR-
WHLQVLQQDVDOPXFXVVXFKDVO\VR]\PHVDQGODFWRIHUULQV 
F\WRNLQHVDQGFKHPRNLQHV&\WRNLQHVDUHPROHFXOHVWKDW
SURPRWHWKHLQÁDPPDWRU\SDWWHUQFKHPRNLQHVDUHUHVSRQ-
VLEOHIRUWKHUHFUXLWPHQWRILQÁDPPDWRU\FHOOVWRZDUGWKH
LQMXUHGWLVVXH
6RPH VWXGLHV KDYH UHSRUWHG D GHFUHDVHG VHFUHWLRQ RI
WKHVH GHIHQVH PROHFXOHV DJDLQVW SDWKRJHQV GHIHQVLQ
O\VR]\PH ODFWRIHUULQ6$ LQSDWLHQWVZLWK&56
ZKLFKLPSDLUVWKHLPPXQHIXQFWLRQRIWKHHSLWKHOLDOEDUULHU
 S13
$GGLWLRQDOO\WKHH[SUHVVLRQRIWLJKWMXQFWLRQV7-VLVDOVR
GHFUHDVHG LQ QDVDO SRO\SV 7KH 7-V DUHPROHFXOHV WKDW
ELQGHSLWKHOLDOFHOOVWRHDFKRWKHUFRQWUROHSLWKHOLDOSHUPH
DELOLW\IRUWKHLQÁX[RIVXEVWDQFHVRULQÁDPPDWRU\FHOOSHU
PLWWLYLW\DQGSUHYHQWWKHHQWUDQFHRIH[WHUQDOSDUWLFOHV 
7KH GHFUHDVH LQ H[SUHVVLRQ RI WKHVH PROHFXOHV GHPRQ
VWUDWHVHSLWKHOLDOIUDJLOLW\VSHFLÀFDOO\WKDWRIQDVDOSRO\SV
%RWK JDPPDLQWHUIHURQ ,)1Š W\SLFDO7K F\WRNLQH DQG
LQWHUOHXNLQ,/W\SLFDO7KF\WRNLQHFDQLQFUHDVHHSL
WKHOLDOSHUPHDELOLW\E\GHFUHDVLQJ7-V
7KHUHKDYHEHHQUHSRUWVRIFKDQJHVLQWKHH[SUHVVLRQRI
7/5VZKLOH&56V13VKRZVLQFUHDVHGH[SUHVVLRQRI7/5DQG
7/5QDVDOSRO\SVKDYHUHGXFHGH[SUHVVLRQRI7/5DQG
7/57KHVHFKDQJHVZHUHHVSHFLDOO\REVHUYHGLQ
SDWLHQWVZLWKHDUO\UHFXUUHQFHRI&56Z13VXJJHVWLQJWKH
LPSRUWDQFHRILQQDWHLPPXQLW\LQ&56SK\VLRSDWKRJHQHVLV
2QFHERXQGWRWKHVSHFLÀFSDUWLFOHWKH7/5DFWLYDWHV
LWVLQÁDPPDWRU\FDVFDGH(VVHQWLDOO\WKLVFDVFDGHRFFXUV
WKURXJKLWVFDQRQLFDOSDWKZD\YLDP\HORLGGLIIHUHQWLDWLRQ
SULPDU\UHVSRQVH>0\'@RUDQDOWHUQDWLYHSDWKZD\
YLD7,5GRPDLQFRQWDLQLQJDGDSWHULQGXFLQJLQWHUIHURQş
>75,)@ %RWK SDWKZD\V DFWLYDWH WUDQVFULSWLRQ IDFWRUV
PROHFXOHVWKDWKDYHWKHFDSDFLW\WRHQWHUWKHFHOOQXFOH
XVDQGELQGGLUHFWO\WR'1$LQGXFLQJRUUHSUHVVLQJJHQH
WUDQVFULSWLRQ RI VRPH PROHFXOHV HVSHFLDOO\ F\WRNLQHV
FKHPRNLQHVDQGDGKHVLRQPROHFXOHV7KHGLIIHUHQFHEH
WZHHQWKHWZRSDWKZD\VLVWKDWWKHDOWHUQDWLYHSDWKZD\
LQGXFHV WKHSURGXFWLRQRI ,)1VZKLFK WULJJHUV WKH7K
DGDSWLYH LQÁDPPDWRU\ UHVSRQVH7KH0\'SDWK
ZD\ WULJJHUV WKH WUDQVFULSWLRQ IDFWRUV QXFOHDU IDFWRU ŧ%
1)N%PLWRJHQDFWLYDWHGSURWHLQNLQDVH0$3.
DQG VLJQDO WUDQVGXFHU DQG DFWLYDWRU RI WUDQVFULSWLRQ
67$7ZKLFKDPSOLI\WKHDGDSWLYHLPPXQHUHVSRQVH
LQ VRPHFDVHVZLWKDSUHGRPLQDQWO\7KSDWWHUQDQG LQ
RWKHU7K
,Q IDFW 1)N% LV D WUDQVFULSWLRQ IDFWRU WKDW KDV DQ LQ
FUHDVHGH[SUHVVLRQLQSDWLHQWVZLWK&56Z137KLVIDFWRU
LVHVSHFLDOO\LPSRUWDQWQRWRQO\IRULWVH[WHQVLYHSURLQÁDP
PDWRU\HIIHFWLQGXFLQJWKHSURGXFWLRQRIVHYHUDOF\WRNLQHV
VXFKDV,/ş71)Ş,)1ŠHRWD[LQLQWHUFHOOXODUDGKHVLRQ
PROHFXOH,&$0DQGYDVFXODUFHOODGKHVLRQPROHFXOH
9&$0EXWDOVREHFDXVHLWFDQGLUHFWO\LQKLELWWKH
DFWLRQRIFRUWLFRVWHURLGVLQWKHFHOOE\SUHYHQWLQJWKHELQG
LQJRILWVUHFHSWRUJOXFRFRUWLFRLGUHFHSWRU>*5@WRWKHFHOO·V
'1$$SURVSHFWLYHVWXG\281GHPRQVWUDWHGWKDWRYHUH[
SUHVVLRQRI1)N%ZDVUHODWHGWRDQHDUOLHUUHODSVH&56Z13
7KHHSLWKHOLDOFHOOVWKHPVHOYHVGLUHFWWKH LQÁDPPDWRU\UH
VSRQVHSDWWHUQH[DPSOHVDUH,/,/DQGWK\PLFVWUR
PDO O\PSKRSURWHLQ 76/3 F\WRNLQHVZKLFK LQGXFH WKHSR
ODUL]DWLRQRIGHQGULWLFFHOOVDQG7FHOOVWR7KSDWWHUQDQG
KHQFHWLVVXHHRVLQRSKLOLD7KHH[SUHVVLRQRI,/
WKDWLVLQFUHDVHGLQ&56KDVDGLUHFWDVVRFLDWLRQZLWKWKH
GHJUHHRIWLVVXHHRVLQRSKLOLD282DQGLVSUHVHQWWRDJUHDWHU
GHJUHH LQFDVHVWKDWGRQRWUHVSRQGWRWUHDWPHQW ,/
DQG76/3LQGXFH7KO\PSKRF\WHH[SDQVLRQUHJDUGOHVVRIWKH
DGDSWLYH UHVSRQVH76/3 LV SDUWLFXODUO\ LPSRUWDQW IRU
the interface between epithelial and dendritic cells,282 acti-
YDWLQJWKHPDQGÀQDOO\SRODUL]LQJ7FHOOVWR7KSDWWHUQ,/
LVDQHVVHQWLDOF\WRNLQHIRUWKHWUDQVLWLRQEHWZHHQWKLVSKDVH
DQGWKHDFWLYDWLRQRIDGDSWLYHLPPXQLW\)LJ
6HYHUDOFHOOVIURPWKHQDVDOPXFRVDSURGXFHFKHPRNLQHV
WRDWWUDFWLQÁDPPDWRU\FHOOVDQGDGKHVLRQPROHFXOHVWKDW
IDFLOLWDWHWKHYDVFXODUSHUPHDELOLW\IRUWKHLQÁX[RIWKHVH
FHOOV 7RJHWKHU WKH\ LQFUHDVH WKH LQÁX[ RI LQÁDPPDWRU\
FHOOVWRWKHVLWH([DPSOHVRIFKHPRNLQHVDUH5$17(6UHJ
XODWHGRQDFWLYDWLRQQRUPDO7FHOOH[SUHVVHGDQGVHFUHWHG
DQGHRWD[LQVZKLFKHVSHFLDOO\ UHFUXLWHRVLQRSKLOVDQGDUH
LQFUHDVHG LQ &56Z13ZKLOH ,/ UHFUXLWV QHX
WURSKLOVDQG LVVSHFLÀFDOO\ LQFUHDVHG LQ&56ZLWKRUZLWK
RXW13V290:LWKUHVSHFWWRWKHDGKHVLRQPROHFXOHV,&$0
Figure 3)LJXUHLOOXVWUDWLQJWKHSDUWLFLSDWLRQRILQQDWHLPPXQLW\LQWKHSDWKRJHQHVLVRIFKURQLFUKLQRVLQXVLWLV&56RQFHWKHWROOOLNH
7/5RUQRGOLNH1/5UHFHSWRUVELQGWRSDWKRJHQDVVRFLDWHGPROHFXODUSDWWHUQ3$03WKHSURGXFWLRQRI7KDQG7KF\WRNLQHVLV
VWLPXODWHGLQDGGLWLRQWRWKHGHFUHDVHLQ7UHJF\WRNLQHVWKURXJKWZRSDWKZD\VP\HORLGGLIIHUHQWLDWLRQSULPDU\UHVSRQVH0\'
DQG7,5GRPDLQFRQWDLQLQJDGDSWHULQGXFLQJLQWHUIHURQş75,))XUWKHUPRUHODFWRIHUULQVDQGO\VR]\PHVDUHSURGXFHG
Innate immunity
Epithelial defense
PAMPTLR/NodR
Lysozymes, lactoferrins
response
response
response
response
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DQG9&$0UHVXOWVDUHFRQWURYHUVLDOLQWKHOLWHUDWXUHZLWK
VRPHVWXGLHVVKRZLQJQRLQFUHDVHLQ,&$0H[SUHVVLRQ288 
+RZHYHUWKLVH[SUHVVLRQZDVUHODWHGWRDSRRUHUUHVSRQVH
WRFRUWLFRVWHURLGVLQSDWLHQWVZLWK&56Z13291,QFDVHVZLWK
&56V13WKHLQÁDPPDWRU\SDWWHUQLVDOPRVWH[FOXVLYHO\QHX-
WURSKLOLFPHGLDWHGE\7KZLWK LQFUHDVHG ,)1Š ,/
DQG71)Ş283,292)LJ
,Q &56Z13 WKHUH LV D SUHGRPLQDQWO\ PL[HG 7K7K
LQÁDPPDWRU\ SDWWHUQ LQ (XURSHDQ DQG $PHULFDQ
SRSXODWLRQV EXW ZLWK D FOHDU 7K SUHGRPLQDQFH VLJQLI-
LFDQW LQFUHDVH LQ H[SUHVVLRQ RI ,/ LQ DGGLWLRQ WR RWKHU
F\WRNLQHVVXFKDV ,/DQG ,/DQG*$7$WUDQVFULSWLRQ
IDFWRU,/KDVSDUWLFXODULPSRUWDQFHLQ&5-
6Z13DVLWLVSULPDULO\SURGXFHGE\HRVLQRSKLOVDQGLWVPDLQ
IXQFWLRQLVWRLQGXFHWLVVXHHRVLQRSKLOLDE\LQFUHDVLQJWKHLQ-
ÁX[RIWKHVHFHOOVDQGUHGXFLQJWKHLUDSRSWRVLV 
0RUHRYHU ,/ LVDVVRFLDWHGZLWK LQFUHDVHG ULVNRIDVWKPD
DQGRWKHUFRPRUELGLWLHV293 as well as a worse postopera-
WLYHSURJQRVLV293(RVLQRSKLOVLQGXFHWLVVXHGDPDJHHGHPD
DQGLQWHQVHYDVRGLODWLRQE\SURGXFLQJSURWHLQVVXFKDV(&3
HRVLQRSKLO FDWLRQLF SURWHLQ DQG /7V OHX-
NRWULHQHV LQDGGLWLRQWRSURGXFLQJFROODJHQDQGWKLFN-
HQLQJ WKHEDVDOPHPEUDQH LQ WLVVXH7KLV LQÁDPPDWRU\
SDWWHUQLVQRWDEO\IRXQGLQSDWLHQWVZKRKDYHDFHW\OVDOLF\OLF
DFLGH[DFHUEDWHGUHVSLUDWRU\GLVHDVH$(5'DQDVVRFLDWLRQ
RI&56Z13DVWKPDDQGDFHW\OVDOLF\OLFDFLGLQWROHUDQFH
,QFRQWUDVWLQSDWLHQWVZLWKF\VWLFÀEURVLV&)DQGWKRVH
RI&KLQHVHRULJLQ QDVDO SRO\SVDUHSUHGRPLQDQWO\QHXWUR-
philic,ZLWKLQWHQVHLQÀOWUDWLRQRI,/,)1ŠP\HORS-
HUR[LGDVH032DQG,/ş,QWKHVSHFLÀFFDVHRI&56Z13
LQ &KLQHVH VXEMHFWV WKHUH LV D VLJQLÀFDQW LQYROYHPHQW RI
7K7KPL[HGUHVSRQVHZLWKPDUNHGLQFUHDVHLQWKHH[-
SUHVVLRQRI,/E\WKHWLVVXH
,/şH[SUHVVLRQLVLQFUHDVHGLQSRO\SVERWKHRVLQRSKLOLF
DQGQHXWURSKLOLF$OWKRXJKLWLVOHVVVLJQLÀFDQWLQWKHGLIIHU-
HQWLDWLRQEHWZHHQ7KDQG7KSDWWHUQVWKLVF\WRNLQHLVDQ
LPSRUWDQWSURLQÁDPPDWRU\PROHFXOHDQGLWVH[SUHVVLRQLV
DVVRFLDWHGZLWKDSRRUHUUHVSRQVHWRWUHDWPHQWZLWKWRSLFDO
corticosteroids291DQGDZRUVHSRVWRSHUDWLYHSURJQRVLV293
,Q VSLWH RI WKH GLIIHUHQFH EHWZHHQ LQÁDPPDWRU\ SDW-
WHUQVRIQDVDOSRO\SVLQ(XURSHDQV$PHULFDQVDQG&KLQHVH
LQGLYLGXDOVDOO VKDUH WKH7UHJGHÀFLHQF\282,2987KLV LVDQ-
RWKHUSDWWHUQRI7FHOO UHVSRQVHZKRVH IXQFWLRQ LV WR LQ-
KLELWDQGFRQWDLQWKHLQÁDPPDWRU\SURFHVV7KHH[SUHVVLRQ
RI)R[3DWUDQVFULSWLRQIDFWRUWKDWLVWKHPDLQPDUNHURI
7UHJUHVSRQVHLVUHGXFHGLQ&56Z13282,298,2998QOLNHZKDW
LV REVHUYHG LQ &56V13 LQ ZKLFK WKH H[SUHVVLRQ RI )R[3
DQG7*)şWUDQVIRUPLQJJURZWKIDFWRUşZDVSUHVHUYHG292 
WKHH[SUHVVLRQRIERWKRIWKHVHPROHFXOHVLVUHGXFHGLQ&5-
6Z13282,292,298,299 ,W LV FXUUHQWO\ EHOLHYHG WKDW WKLV LV WKH
PDLQ GLIIHUHQFH EHWZHHQ WKH WZR GLVHDVHV DV ZKLOH LQ
&56V13WKHLQÁDPPDWRU\SDWWHUQLVPRUHORFDOL]HGDQGFRQ-
WDLQHGWKURXJKWKHPDLQWHQDQFHRI7UHJIXQFWLRQLQ&56Z13
WKHLQÁDPPDWRU\SDWWHUQLVGLIIXVHDQGH[DFHUEDWHG
,Q DGGLWLRQ WR LWV H[WUHPHO\ LPSRUWDQW UROH LQ WKH FRQ-
WDLQPHQWRIWKH LQÁDPPDWRU\SURFHVV7*)ş LVRQHRIWKH
PDLQLQGXFHUVRIUHPRGHOLQJDSKDVHGXULQJZKLFKWLVVXHUH-
FHQWO\ LQMXUHGE\ LQÁDPPDWLRQ LV UHJHQHUDWHG While 
7*)ş LV LQFUHDVHG LQ &56V13 LW LV TXLWH GHFUHDVHG LQ &5-
6Z137*)şLVHVVHQWLDOIRUWKHEDO-
DQFHEHWZHHQ WKH H[SUHVVLRQ RIPDWUL[PHWDOORSURWHLQDVHV
00361,282,292 ZKRVH HVVHQWLDO IXQFWLRQ LV WR GHJUDGH WKH
H[WUDFHOOXODUPDWUL[RI WKHSRO\S VWURPDWKXVFRQWULEXWLQJ
WRHGHPDDQGRILWVLQKLELWRUWLVVXHLQKLELWRURIPHWDOORSUR-
WHLQDVHV>7,03@003VDUHLQFUHDVHGLQQDVDOVDPSOHVIURP
SDWLHQWV ZLWK &56Z13 DQG &56V13 
Figure 46SHFLÀFUHVSRQVHWRFKURQLFUKLQRVLQXVLWLVZLWKRXWQDVDOSRO\SV&56V13$IWHUVWLPXODWLRQRILQQDWHLPPXQLW\LQWKHSUH-
VHQFHRIKLJKFRQFHQWUDWLRQVRI,/WKHUHLVDSRODUL]HGDGDSWLYHUHVSRQVHWR7KZLWKDVVRFLDWHGLQFUHDVHLQ7UHJ7KDWUHVXOWV
LQQHXWURSKLOUHVSRQVHDQGDPRGXODWHGLQÁDPPDWRU\SURFHVV
RSCsPN 
Th1
Treg
PAMPTLR/NodR
IMUNOMODULAÇÃO
CICATRIZAÇÃO
Lisozimas, lactoferrinas.
S100A7, ght junc ons
NEUTRÓFILOS
LESÃOE PITELIAL
IL-6
IFN-gama,I L-12,T NF-alfa
TGF-beta, FoxP3,
MMP, TIMP
CRSsNP
Epithelial lesion
ysozymes, lactoferrins
/ŵŵƵŶŽŵŽĚƵůĂƟŽŶ͕
healing Neutrophils
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IDFLOLWDWLQJWKHLQÁX[RILQÁDPPDWRU\FHOOV7*)ş)R[3
DQG7,03VDUHLQFUHDVHGLQ&56V13EXWGHFUHDVHGLQ&56Z13
ZKLFKFRXOGH[SODLQWKHGLIIHUHQFHLQWKHH[WHQWRILQÁDPPD
WRU\GLVHDVH7KHH[SUHVVLRQRI003LVDOVR
UHODWHG WR WKH UHFXUUHQFH RI &56Z13 WKHUHIRUH SDWLHQWV
ZLWKKLJKHUH[SUHVVLRQKDYHDZRUVHSURJQRVLV
'HVSLWHWKHDGYDQFHVWKHUHDUHPRUHHQGRW\SHV\HWWR
EH LGHQWLÀHG IRU D IXOO XQGHUVWDQGLQJ RI WKHSDWKRJHQHVLV
RI&567KLVNQRZOHGJHLVHVVHQWLDOWRGHÀQHWKHVXEJURXSV
WKDWDUHPRUHOLNHO\WREHQHÀWIURPRQHWKHUDS\RUDQRWKHU
)RU H[DPSOH LQ SDWLHQWV ZLWK &56Z13PHSROL]XPDE DQ
WL,/ZRXOGEHPRUHDSSURSULDWHIRUXVHLQSDWLHQWVZLWK
LQFUHDVHG,/DQGPDFUROLGHVIRUSDWLHQWVZLWKRXWPDUNHG
HRVLQRSKLOLD7KHHQGRW\SLQJVWXG\RI&56LVHVVHQWLDOIRU
WKHGHYHORSPHQWRIQHZPRUHHIIHFWLYHWKHUDSLHV
Genetics in chronic rhinosinusitis 
*HQRPLFVDQDO\]HVWKHDOWHUDWLRQVLQ'1$VHTXHQFHJHQHWLF
SRO\PRUSKLVPV LQ WZRZD\V VWXGLHVEDVHGRQK\SRWKHVHV
DQGVWXGLHVIUHHIURPK\SRWKHVHV Most of the pub-
OLVKHGDUWLFOHVDGGUHVVLQJ&56DUHVWXGLHVEDVHGRQK\SRWK
HVHV RU FDQGLGDWH JHQH WKDW LQYHVWLJDWH PHFKDQLVPV RU
SDWKZD\VDOUHDG\NQRZQWREHDOWHUHGLQWKHGLVHDVH$IHZ
SRO\PRUSKLVPVDUHDQDO\]HGDWDWLPHDQGWKHFRVWRIUH
VHDUFKLVUHODWLYHO\ORZ7KHPRUHZHOONQRZQVWXGLHV
IUHHIURPK\SRWKHVHVDUHOLQNDJHVWXGLHVDQGJHQRPHZLGH
DVVRFLDWLRQ VWXGLHV *:$6 *:$6 XVH H[SHQVLYH
KLJKGHQVLW\FKLSVDQGFDQHYDOXDWHRYHURQHPLOOLRQSRO
\PRUSKLVPVVLPXOWDQHRXVO\2QHZD\WRGHFUHDVHWKHFRVWV
RIWKDWW\SHRIHYDOXDWLRQEXWQRWZLWKRXWORVVRIJHQHWLF
LQIRUPDWLRQLVWRSHUIRUPSRROVRI'1$IURPFDVHVDQGFRQ
WUROVXVLQJMXVWRQHFKLSIRUHDFKJURXSDVWUDWHJ\NQRZQDV
SRROLQJEDVHG*:$6S*:$6 
Evidence from genetic research in chronic rhinosi-
nusitis
Genetic basis for chronic RS
7KH LQLWLDO LGHD RI D JHQHWLF EDVLV IRU WKH H[LVWHQFH RI &56
FDPHIURPWKHH[LVWHQFHRIIDPLOLDODJJUHJDWLRQ$VWXG\RIWKH
GHVFHQGDQWVRIWZREURWKHUVRQHZLWKDQGRQHZLWKRXW&56
VKRZHGDKLJKHUSUHYDOHQFHRI&56LQWKHÀUVWJURXS310 Other 
VWXGLHVKDYHDOVRVKRZQIDPLOLDODJJUHJDWLRQ with con-
FRUGDQFHEHWZHHQIDPLO\SUHYDOHQFHDQGGLVHDVHVHYHULW\311 
LQFUHDVHGFKDQFHRISRVLWLYH&56IDPLO\KLVWRU\DPRQJSDWLHQWV
ZLWK&56DQGDUHSRUWRIPRQR]\JRWLFWZLQVZLWK&56Z13
HYHQWKRXJKWKH\OLYHGLQGLIIHUHQWUHJLRQV315
HLA system genes 
0XWDWLRQV LQ WKH KXPDQ OHXNRF\WH DQWLJHQ +/$ JHQHV
DUH VWURQJO\ DVVRFLDWHGZLWK LQÁDPPDWRU\ GLVHDVHV EXW
WKHDVVRFLDWLRQZLWK&56LVQRWIXOO\XQGHUVWRRG$O
WHUDWLRQV ZHUH LGHQWLÀHG LQ WKH IUHTXHQFLHV RI VHYHUDO
+/$ DOOHOHV $ VWXG\ RI 0H[LFDQ PL[HGUDFH LQGL
YLGXDOVZLWK &56Z13 DVVRFLDWHG WKH+/$'5% DOOHOH
to the disease,319EXWWKLVZDVQRWREVHUYHGLQD7XUNLVK
SRSXODWLRQZLWK &56Z13 H[FHSW IRU &56Z13ZLWK DVWK
PDRU$(5'3187KHVHÀQGLQJVVKRZWKDWWKLVDOOHOHPD\
EHDVVRFLDWHGZLWKGLIIHUHQW&56SKHQRW\SHVLQGLIIHUHQW
SRSXODWLRQV
CFTR gene 
,W LV ORFDWHGRQFKURPRVRPHTDQG LWVPXWDWLRQVDUHWKH
FDXVHRI&),WLVWKHJHQHPRVWRIWHQUHODWHGWR&567KHUH
LVDFRUUHODWLRQEHWZHHQKRPR]\JRVLW\RIWKH¨)PXWD
WLRQDQGWKHSUHVHQFHRISRO\SVLQ&)LQWKH%UD]LOLDQSRS
Figura 56SHFLÀFUHVSRQVHWRFKURQLFUKLQRVLQXVLWLVZLWKQDVDOSRO\SV&56Z13$IWHUVWLPXODWLRQRILQQDWHLPPXQLW\SRODUL]HG
DGDSWLYHUHVSRQVHWR7KRFFXUVDQG7UHJUHVSRQVHGHFUHDVHV$VDUHVXOWWKHUHVSRQVHLVSULPDULO\HRVLQRSKLOLFDQGH[DFHUEDWHG
UHVXOWLQJLQHGHPD
RSCcPN 
Th2
Treg
PAMPTLR/NodR
PROCESSOI NFLAMATÓRIO
EDEMA
Lisozimas, lactoferrinas.
S100A7, ght junc ons
LESÃOE PITELIAL
IL-1beta
IL-3,I L-4, IL-5,I L-13
TGF-beta, FoxP3,
MMP, TIMP
pithelial lesion
ysozymes, lactofe rin
/ŶŇĂŵŵĂƚŽƌǇƉƌŽĐĞƐƐ
CRSwNP
Eosinophils
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XODWLRQ3217KHSUHVHQFHRI&)PXWDWLRQVHYHQZLWKRXW&)LV
DULVNIDFWRUIRU&56DQGSDWLHQWVZLWK&56ZLWKRXW&)
DUHPRUHOLNHO\WRFDUU\PXWDWLRQVLQWKH&)75JHQHWKDQFRQ-
WUROVWKH¨)DUHWKRVHPRVWIUHTXHQWO\LGHQWLÀHGIROORZHG
E\09PXWDWLRQV325
Innate immunity genes
&DQGLGDWHJHQHVWXGLHVZLWK7/5SRO\PRUSKLVPVGLGQRWÀQG
DQ\ DVVRFLDWLRQEHWZHHQ&56Z13DQG7/554 UV
SRO\PRUSKLVPKRZHYHUWKHUHLVDQDVVRFLDWLRQZLWK7/5
SRO\PRUSKLVPVUVDQGUV7KHSRO\PRUSKLVP
RIWKHJHQHIRUWKHELWWHUWDVWHUHFHSWRU7$65DSSHDUVWR
LQÁXHQFHWKHDELOLW\RIFHOOVWRÀJKWUHVSLUDWRU\LQIHFWLRQVDQG
PD\EHDQXQNQRZQFRPSRQHQWRIWKHLQQDWHLPPXQHUHVSRQVH
DFWLQJDV D VHQWLQHO IRU LQIHFWLRQVE\Pseudomonas aerugino-
sa328&'LVDFRPSRQHQWRILQQDWHLPPXQLW\ZKRVH&7
SRO\PRUSKLVPLQLWVJHQHZDVDVVRFLDWHGZLWK&56Z133291LWULF
R[LGH12LVDPROHFXOHZKRVHIXQFWLRQLVWKHGHIHQVHDJDLQVW
EDFWHULDOELRÀOPVSURGXFHGE\12V\QWKDVH1266L[WHHQSRO-
\PRUSKLVPVLQWKH126JHQHDQGLWVOLJDQGZHUHDVVHVVHGDQG
WKHSRO\PRUSKLVPVUVDQGUVPD\H[HUWDSUR-
WHFWLYHHIIHFWDJDLQVW&563307KHPLFURVDWHOOLWHSRO\PRUSKLVP
&&777LQWKH126$JHQHZDVDVVRFLDWHGZLWK&56Z13ZKHQLW
SUHVHQWHGRUPRUHUHSHWLWLRQV331
2WKHUJHQHVLQYROYLQJLQÁDPPDWLRQUHPRGHOLQJDQGPHWDE-
olism
7KH7DOOHOHRIWKHSRO\PRUSKLVP&7RI,/DQLPSRUWDQW
7K ,/DSSHDUV WRH[HUWDSURWHFWLYHHIIHFWDJDLQVW&56Z13
EXWWKHVDPHDOOHOHLQFUHDVHVWKHH[SUHVVLRQRI,/LQVWHDGRI
GHFUHDVLQJLW3327KH*DOOHOHRI*FSRO\PRUSKLVPRI,/
ZDVDVVRFLDWHGZLWKDVWKPDDQG&56Z137KH$$JHQRW\SH
RISRO\PRUSKLVP$&DQGWKH&&JHQRW\SHRIWKH&7
ZHUHDVVRFLDWHGZLWK&56LQSDWLHQWVZLWKDVWKPDDQGDFHW\OVDO-
LF\OLFDFLGLQWROHUDQFH335,/DQRWKHU,/DVVRFLDWHGZLWK7K
UHVSRQVHZDVDOVRDVVRFLDWHGZLWK&56Z13WKURXJKLWV$DOOHOH
RISRO\PRUSKLVPUV
7KH&7SRO\PRUSKLVPLQWKH003JHQHDSSHDUVWR
EHDVVRFLDWHGZLWK&56Z13DOWKRXJKDQRWKHUVWXG\RQO\RE-
VHUYHGDQDVVRFLDWLRQLQ&56Z13ZLWKDVWKPDDQGDFHW\OVDOLF\O-
LFDFLGLQWROHUDQFH3387KH7DOOHOHRIWKHSRO\PRUSKLVPRIWKH
7*)şJHQH&7ZDVDVVRFLDWHGZLWK&56LQDFHW\OVDOLF\OLF
DFLGLQWROHUDQWDVWKPDWLFVDQGZDV UHODWHGWR ORZHU OHYHOVRI
SURWHLQ339)XUWKHUPRUHWKHUHLVDJHQHWLFDVVRFLDWLRQEHWZHHQ
SRO\PRUSKLVPV7*)ş&7DQG ,/$*PXWDWHGDO-
OHOHVDUHPRUHDVVRFLDWHGZLWK&56 
7KHOHXNRWULHQH&V\QWKDVHHQ]\PHLVFULWLFDOIRUWKHUHJ-
XODWLRQRIF\VWHLQ\OOHXNRWULHQHV\QWKHVLVZKLFKLVLQFUHDVHGLQ
&56Z13PDLQO\LQ$(5'DQGWKH&DOOHOHRIUVSRO\PRU-
SKLVPRILWVJHQHZDVPRUHDVVRFLDWHGZLWK&56Z13
Studies free of hypotheses
7KHELQGLQJVWXG\RQ&56FRQÀUPVWKHUROHRIWKH&)75JHQH
LQ&567KHKLJKHVWELQGLQJSHDNZDVIRXQGLQWKHFRQQHFWLQJ
UHJLRQT WRTZKHUH WKH&)75JHQH LV ORFDWHG 
+RZHYHUJHQRW\SLQJRIPXWDWLRQVRIWKLVJHQHGLGQRWUHYHDO
ZKLFKZDVUHVSRQVLEOHIRUWKLVVLJQDO3UREDEO\WKLVIDLOXUHLV
GXHWRWKHODUJHQXPEHURIGLIIHUHQWPXWDWLRQVLQWKLVJHQHWKDW
DUHQRWFRYHUHGE\WKHXVXDOWHVWV
7KHÀUVW S*:$6 VWXG\XVHGRQH FKLS IRU RYHU 
JHQHWLF SRO\PRUSKLVPV DQG REVHUYHG DVVRFLDWLRQV ZLWK
VHYHUDO JHQHVQRWSUHYLRXVO\ OLQNHGZLWK&56 VXFKDVED-
VDOPHPEUDQHDQGH[WUDFHOOXODUPDWUL[JHQHVIRULQVWDQFH
ODPLQLQŞ>/$0$@DQGODPLQLQş>/$0%@JHQHVRIPL-
WRFKRQGULDO IXQFWLRQ IRU LQVWDQFH SURO\OW51$ V\QWKHWDVH
>3$56@DQGJHQHVIRUWKHGHJUDGDWLRQRIOLSRSRO\VDFFKD-
ULGHV IRU LQVWDQFHDF\OR[\DF\OK\GURODVH >$2$+@3087KH
DVVRFLDWLRQZLWK$2$+ZDVFRQÀUPHGLQDUHSOLFDWLRQVWXG\
IRU&56V13EXWQRWIRU&56Z13
7KHVHFRQGS*:$6VWXG\ZDVDVHFRQGDU\DQDO\VLVRI WKH
GDWDDFFRUGLQJWRGLVHDVHVHYHULW\ ,QWKLVDQDO\VLVWKHUHZDV
DQ DVVRFLDWLRQ RI WKH * DOOHOH RI 73 JHQH SRO\PRUSKLVP
UVZLWKULVNRIPRUHVHYHUH&56309$OOWKHVHQHZÀQG-
LQJVLPSOLFDWHGLQS*:$6VWXGLHVUHTXLUHUHSOLFDWLRQDQGIXQF-
WLRQDOYDOLGDWLRQRISRO\PRUSKLVPV
Final considerations
6RPHSRLQWVVKRXOGEHFRQVLGHUHGIRUIXWXUHJHQHWLFVWXGLHVRI
&56)LUVWO\DGHTXDWHSKHQRW\SLQJLVLPSRUWDQWLQRUGHUWRSUH-
YHQWPL[LQJGLIIHUHQWSK\VLRSDWKRORJLFDOPHFKDQLVPV$QRWKHU
IRFXVVKRXOGLQFOXGHUHSOLFDWLRQRIUHVXOWV0RUHRYHUJHQHHQ-
YLURQPHQWLQWHUDFWLRQVVKRXOGEHDQDO\]HGWREDFFRDQGSROOX-
WLRQDUHWZRHQYLURQPHQWDOIDFWRUVWKDWGHVHUYHFRQVLGHUDWLRQ
*:$6QHHGWREHIXUWKHUH[SORUHGLQWKHUHVHDUFKRI&56DV
ZHOODVRWKHUWHFKQLTXHVVXFKDVHSLJHQRPLFVDQGWKHFRPSOHWH
VHTXHQFLQJRIJHQRPHVDQGH[RPHV)LQDOO\LWLVQHFHVVDU\WR
GHYHORSIXQFWLRQDOVWXGLHV2QO\WKHQLWZLOOEHSRVVLEOHWRLQ-
IHUWKDWDFHUWDLQJHQHWLFDOWHUDWLRQDFWXDOO\LQWHUIHUHVZLWKRU
FDXVHVWKHGLVHDVH
Clinical diagnosis
6HYHUDOFOLQLFDOWHVWVKDYHEHHQGHYHORSHGIRUWKHFOLQLFDOGLDJ-
QRVLVRI&56EXWLQPRVWSDWLHQWVGLDJQRVLVLVEDVHGRQO\RQWKH
SUHVHQFHRIVLQRQDVDOVLJQVDQGV\PSWRPVZLWKRYHUZHHNVRI
HYROXWLRQ6LQRQDVDOHQGRVFRS\DQG&7DUHFRPSOH-
PHQWDU\H[DPLQDWLRQVDQGKHOSLQGLVHDVHFODVVLÀFDWLRQ,QERWK
&56Z13DQG&56V13WKHPDLQV\PSWRPVDUH
Nasal obstruction
$QH[WUHPHO\ VXEMHFWLYH V\PSWRP LW LVRQHRI WKHPRVW IUH-
TXHQWFRPSODLQWVLQFOLQLFDOSUDFWLFHDIIHFWLQJDSSUR[LPDWHO\
RISDWLHQWV192LWLVPRUHLPSRUWDQWLQSDWLHQWVZLWKVLQRQ-
DVDOSRO\SRVLV,WLVFDXVHGE\FRQJHVWLRQRIVLQXVRLGDOYHVVHOV
UHVXOWLQJLQORFDOHGHPDIROORZHGE\WLVVXHÀEURVLVDQGXOWL-
PDWHO\RQO\LPSURYHVZLWKWKHXVHRIYDVRFRQVWULFWRUV'HVSLWH
EHLQJDVXEMHFWLYHV\PSWRPVHYHUDODUWLFOHV LQWKHOLWHUDWXUH
YDOLGDWHGQDVDOREVWUXFWLRQDVDQLPSRUWDQWV\PSWRPRI&56 
XVLQJDFRXVWLFUKLQRPHWU\DQGSHDNQDVDOLQVSLUDWRU\ÁRZ
Rhinorrhea
,WFDQEHDQWHULRURUSRVWHULRUVHFUHWLRQVFDQYDU\IURPK\DOLQH
WRPXFRSXUXOHQWDQGLVSUHVHQWLQRISDWLHQWVZLWK&56,W
FDQDOVREHDVVRFLDWHGZLWKFDFRVPLDFRXJKDQGKRDUVHQHVV,W
LVDV\PSWRPRIGLIÀFXOWYDOLGDWLRQRUTXDQWLÀFDWLRQ192
Olfaction alterations
+\SRVPLDRUHYHQDQRVPLDLVFRPPRQHVSHFLDOO\LQ&56Z13DQG
LVSUHVHQWLQXSWRRISDWLHQWV,WFDQEHFDXVHGE\
DQREVWUXFWLYHSURFHVVSRO\SVHGHPDDQGRUPXFRVDOGHJH-
QHUDWLRQRUEHFDXVHGE\ORFDOVXUJLFDOLQWHUYHQWLRQVDQGFDQ
UHVXOWIURPDFKURQLFLQÁDPPDWRU\SURFHVVZLWKRUZLWKRXWWKH
 6
SUHVHQFHRIQDVDOSRO\SV7KHUHDUHVHYHUDOVWXGLHVLQWKH
OLWHUDWXUHWKDWFOHDUO\DQGUHSURGXFLEO\GHPRQVWUDWHDOWHUDWLRQV
RIROIDFWLRQLQSDWLHQWVZLWK&56
Facial pain or pressure
$V\PSWRPZLWKYDULDEOHSUHYDOHQFHWR1,WLVPRUH
IUHTXHQWO\DVVRFLDWHGZLWK&56Z13SDWLHQWVZKRKDYHGLIÀFXO-
WWRFRQWURODOOHUJLFUKLQLWLVRUGXULQJWKHÁDUHXSSURFHVVHV1 
7KHUKLQRJHQLFKHDGDFKHLVDGLDJQRVLVRIH[FOXVLRQDFFRUGLQJ
WRWKH,QWHUQDWLRQDO+HDGDFKH6RFLHW\,+61
Cough
,QFKLOGKRRGFRXJKLVDIUHTXHQWV\PSWRPLWLVXVXDOO\QRQ-
SURGXFWLYH DQG PD\ EH WKH RQO\ PDQLIHVWDWLRQ RI &56 ,Q
DGGLWLRQ WR WKHXVXDO V\PSWRPVFRPSODLQWV VXFKDVKRDUVH-
QHVVSKDU\QJHDOODU\QJHDOLUULWDWLRQG\VSKRQLDKDOLWRVLVHDU
IXOOQHVV DG\QDPLD DQG VOHHS GLVRUGHUV VKRXOG EH TXHVWLR-
QHG'XULQJDQDPQHVLVLWLVLPSRUWDQWLQDGGLWLRQ
WRWKHDERYHPHQWLRQHGFODVVLFV\PSWRPVWRLQFOXGHTXHVWLRQV
DERXWV\VWHPLFGLVHDVHVDQGSUHGLVSRVLQJIDFWRUVWKDWPD\ID-
YRUWKHGHYHORSPHQWRI&563HUVRQDOKDELWVVXFKDVVPRNLQJ
FRFDLQHXVHH[SRVXUHWRWR[LFLQKDODQWVW\SHRIFOLPDWHLQWKH
UHJLRQZKHUHWKHSDWLHQWUHVLGHVDQGHQYLURQPHQWDOSROOXWLRQ
VKRXOGEHLQYHVWLJDWHG
Physical examination
$QWHULRUUKLQRVFRS\ZLWKDQGZLWKRXWYDVRFRQVWULFWRULVRIOL-
PLWHGYDOXHH[FHSWLQFDVHVRISRO\SRVLVZKHQLWFDQEHYLVX-
DOL]HGE\VLPSOHLQVSHFWLRQRIWKHQDVDOYHVWLEXOH1RQHWKHOHVV
LW LV LPSRUWDQWWRGHVFULEHVLJQVVXFKDVK\SHUWURSKLF LQIHULRU
DQGPLGGOHWXUELQDWHVVHSWDOGHYLDWLRQVRUPXFRVDOGHJHQH-
UDWLRQ,WLVQRWHZRUWK\WKDWWKHUHDUHQRSDWKRJQRPRQLFVLJQV
RI&56
Oropharyngoscopy
5HJDUGOHVVRIWKHFRORUWKHSUHVHQFHRIUHWURSDODWDOPXFRSX-
UXOHQW VHFUHWLRQ MXVWLÀHV WKH V\PSWRP RI SRVWQDVDO GLVFKDU-
JH
&RPSOHPHQWDU\H[DPLQDWLRQV
1DVDOHQGRVFRS\
1DVDOHQGRVFRS\HQDEOHVWKHV\VWHPDWLFYLVXDOL]DWLRQRIWKH
QDVDOFDYLW\ORZHUPLGGOHDQGXSSHUWXUELQDWHWKHQDVDO
VHSWXPDQGWKHQDVRSKDU\Q[DQGGUDLQDJHSDWKZD\VLWFDQ
EHSHUIRUPHGZLWKRUZLWKRXWWRSLFDOQDVDOGHFRQJHVWDQW
7KHSUHVHQFHRISRO\SVPXFRVDOGHJHQHUDWLRQ VHFUHWLRQ
FUXVWV VWUXFWXUDO DOWHUDWLRQV VFDUV DQG QDVDO WXPRUV FDQ
DOVREHREVHUYHG ,W FDQEHSHUIRUPHGDWEDVHOLQHDQGDW
UHJXODULQWHUYDOVHJWKUHHVL[QLQHDQGPRQWKVWR
DLGGLDJQRVLVWRVXSHUYLVHGLVHDVHIROORZXSDQGSRVWRSHUD-
WLYHSHULRGDVZHOODVWRFROOHFWPDWHULDOIRUVXSSOHPHQWDU\
WHVWV
,W LV LPSRUWDQW WR SHUIRUP D V\VWHPDWLF DVVHVVPHQW RI
WKH QDVDO FDYLWLHV VXFK DV DQDO\VLV RI WKH QDVDO VHSWXP
WXUELQDWHVDQGYLVXDOL]DWLRQRIWKHPLGGOHPHDWXVRIWKH
VSKHQRHWKPRLGDOUHFHVVHVDQGWKHQDVRSKDU\Q[ ,W LVDOVR
QHFHVVDU\WRYHULI\WKHSUHVHQFHRIFUXVWVXOFHUDWLRQVHS-
WDOSHUIRUDWLRQVLJQVRIQDVDOEOHHGLQJDQGVHFUHWLRQVDQG
WRH[FOXGHWKHSRVVLELOLW\RIDVVRFLDWHGSRO\SRVLVDQGH[SDQ-
VLYHOHVLRQV,WLVYHU\LPSRUWDQWWRSHUIRUPWKHHQGRVFRSLF
DVVHVVPHQW LQ SDWLHQWV XQGHUJRLQJ VXUJHU\ 7KH HYLGHQFH
RIPXFRVDOGLVHDVHVL[PRQWKVDIWHUVXUJHU\VKRXOGEHFRQ-
VLGHUHGDV&56$QRWKHUIDFWRUWREHWDNHQLQWRDFFRXQWLQ
SDWLHQWVZLWKSUHYLRXVVXUJHU\LVWKHUHFLUFXODWLRQRIPXFXV
E\QRWLQFOXGLQJWKHQDWXUDORVWLXPRIWKHPD[LOODU\VLQXVLQ
WKHDQWURVWRP\
)RNNHQVHWDO1HVWDEOLVKHGDQHQGRVFRSLFVFRUHIRU&56
PRQLWRULQJDVVKRZQLQ7DEOH
7KHVFRULQJLVSHUIRUPHGDVIROORZV
 3RO\SV DEVHQW RQO\LQWKHPLGGOHPHDWXV
 RULJLQDWHIURPWKHPLGGOHPHDWXVEXWGRQRWFRP-
SOHWHO\ REVWUXFW WKHQDVDO IRVVD    FRPSOHWHO\ RE-
VWUXFWWKHQDVDOIRVVD
 (GHPDV\QHFKLDHFUXVWV DEVHQW PLOG 
VHYHUH
 1DVDOGLVFKDUJHQDVDOVHFUHWLRQ DEVHQW FOHDU
ÁXLG WKLFNSXUXOHQW
1DVDOHQGRVFRS\LVDQH[DPLQDWLRQRIXWPRVWLPSRUWDQFH
WR DVVLVW LQ HVWDEOLVKLQJ WKH GLDJQRVLV VXSHUYLVLQJ GLVHDVH
IROORZXSLQWKHSRVWRSHUDWLYHSHULRGDVZHOODVFROOHFWLQJ
PDWHULDOIRUVXSSOHPHQWDU\WHVWV
Imaging assessment 
&7LVWKHLPDJLQJPHWKRGRIFKRLFHIRU&56HYDOXDWLRQKRZ-
HYHULWLVQRWWKHÀUVWVWHSLQWKHGLDJQRVLVH[FHSWLQFDVHV
ZLWKXQLODWHUDOVLJQVDQGV\PSWRPVDQGVXVSHFWHGFRPSOLFD-
Table 1(QGRVFRSLFVFRUHIRU&56IROORZXS6RXUFHDGDSWHG
IURP)RNNHQVHWDO1
Characteristic Initial assessment 
)ROORZXS
3/6/12/24 months 
3RO\S² 
/1&
3RO\S² 
51&
(GHPD² 
/1&
(GHPD² 
51&
1DVDOGLVFKDUJH²
/1&
1DVDOGLVFKDUJH²
51&
Postoperative  
6\QHFKLDH 
/1&
6\QHFKLDH 
51&
&UXVW 
/1&
&UXVW 
51&
7RWDO
S18 
WLRQ7KHUHDUHVHYHUDOVWDJLQJV\VWHPVGHVFULEHG LQ OLWHUD-
WXUHEXWWKHPRVWFRPPRQO\XVHGLVWKH/XQG0DFND\V\VWHP
WKDWHVWDEOLVKHGWKHVWDJLQJEDVHGRQRSDFLÀFDWLRQRISDUDQD-
VDOFDYLWLHVDQGWKHRVWLRPHDWDOFRPSOH[3507DEOH
,W LV QRWHZRUWK\ WKDW LQFLGHQWDO DEQRUPDOLWLHV DUH RE-
VHUYHGLQXSWRRI&7VRI´QRUPDOµSDWLHQWV1887KHUH-
IRUHWKHGLDJQRVLVRI&56EDVHGRQWKH&7DORQHLVQRWDS-
SURSULDWH:KHQFRPSDUHGZLWK&705,LVDEHWWHUWHVWWR
GHÀQHVRIWWLVVXHVDQGDOORZIRUWKHGLIIHUHQWLDWLRQRIVH-
FUHWLRQVDQGWXPRUV7KXVLWLVDWHVWWKDWFRPSOHPHQWVWKH
&7LQSDWLHQWVZLWKVXVSHFWHGQHRSODVLD
Other examinations
%DFWHULRVFRS\VLQXVVHFUHWLRQFXOWXUH
,QGLFDWHG LQ FDVHV UHIUDFWRU\ WR WUHDWPHQW DQG ZKHQ WKH
FROOHFWHG PDWHULDO LV QRW FRQWDPLQDWHG ,W LV SHUIRUPHG
WKURXJKSXQFWXUHRIWKHPD[LOODU\VLQXVWKURXJKWKHFDQLQH
IRVVDDQGWKURXJKWKHHQGRVFRSHWRSHUIRUPWKHFROOHFWLRQ
LQWKHPLGGOHPHDWXV351
Nasal cytology 
0RUHRIWHQXVHGLQWKHSUHVHQFHRIDQDVVRFLDWHGDOOHUJLFFRQ-
GLWLRQ,WVXVHDORQHGRHVQRWFRQÀUPWKHGLDJQRVLVRI&56
%LRSV\
,WLVLPSRUWDQWIRUWKHVWXG\DQGFODVVLÀFDWLRQRIWKHLQÁDPPD-
WRU\VWDWHRI&56DQGVLQRQDVDOSRO\SRVLV,WLVLQGLFDWHGIRUWKH
GLIIHUHQWLDOGLDJQRVLVRIDXWRLPPXQHDQGJUDQXORPDWRXVGLVHDV-
HVDQGWRUXOHRXWQHRSODVPVHVSHFLDOO\LQXQLODWHUDOFDVHV
Mucociliary function 
0XFRFLOLDU\IXQFWLRQFDQEHHYDOXDWHGE\PXFRFLOLDU\FOHDU-
DQFHVDFFKDULQWHVWRUUDGLRLVRWRSHSDUWLFOHVVWXG\RIFLO-
LDU\EHDWIUHTXHQF\HOHFWURQPLFURVFRS\DQGQLWULFR[LGH
PHDVXUHPHQW7KHVDFFKDULQWHVWFDQJLYHIDOVHSRV-
LWLYHUHVXOWV6FDQQLQJWUDQVPLVVLRQHOHFWURQPLFURVFRS\ LV
LPSRUWDQWIRUWKHGLDJQRVLVRISULPDU\FLOLDU\G\VNLQHVLD
1DVDOSDWHQF\
1DVDOSDWHQF\FDQEHDVVHVVHGE\WKHSHDNLQVSLUDWRU\ÁRZ
UKLQRPDQRPHWU\DFRXVWLFUKLQRPHWU\DQGUKLQRVWHURPHWU\
+RZHYHULWGRHVQRWGHÀQHWKHGLDJQRVLVRI&56
Olfaction assessment 
7KHHYDOXDWLRQRIROIDFWLRQFDQEHSHUIRUPHGZLWKWKUHVKROG
DQGTXDQWLWDWLYHWHVWV7KHVPHOOLGHQWLÀFDWLRQWHVWRIWKH
8QLYHUVLW\RI3HQQV\OYDQLDZDVUHFHQWO\FXOWXUDOO\DGDSWHG
WRWKH%UD]LOLDQSRSXODWLRQDQGYDOLGDWHGLQ%UD]LO
Acetylsalicylic acid sensitivity test
:KHQ$(5' LV VXVSHFWHG SDWLHQWV VKRXOG EH DGYLVHG QRW WR
WDNHWKHGUXJDVWKHFKDOOHQJHWHVWWKDWFRQÀUPVWKHGLDJQRVLV
PD\FDUU\ULVNVIRUWKHSDWLHQW,QWKH86$WKHPRVWFRPPRQ
FKDOOHQJHWHVWEHJLQVZLWKWKHLQJHVWLRQRIPJRIDFHW\OVDOL-
F\OLFDFLGLQFUHDVLQJWKHGRVHXQWLODUHDFWLRQRFFXUV6XEFOLQ-
LFDOVHQVLWLYLW\WRWKDWGUXJLVSUREDEO\EHWZHHQDQG
Laboratory tests 
6HYHUDO ODERUDWRU\ WHVWV FDQ EH SHUIRUPHG LQ VSHFLÀF FDVHV
DVSDUWRIWKHGLIIHUHQWLDOGLDJQRVLV7KHFOLQLFDOKLVWRU\DQG
SK\VLFDO H[DPLQDWLRQ GHWHUPLQH ZKDW WHVWV DUH UHTXHVWHG
WKDWDPRQJRWKHUVLQFOXGHFRPSOHWHEORRGFRXQWZLWKHRVLQ-
RSKLOV&53(65DVVHVVPHQWRIUHQDOOLYHUDQGWK\URLGIXQF-
WLRQPDUNHUVRIKXPRUDOLPPXQLW\LPPXQRJOREXOLQV,J*,J(
VXEFODVVHVVSHFLÀFDQWLERGLHVIRUWHWDQXVKHPRSKLOXVLQÁX-
enzaHSQHXPRFRFFXVDVSHUJLOOXVUHVSRQVHWRLPPXQL]DWLRQ
DQGPDUNHUVRIFHOOXODULPPXQLW\7DQG%O\PSKRF\WHVKX-
PDQLPPXQRGHÀFLHQF\YLUXV+,9$1&$DQWLQHXWURSKLOF\WR-
SODVPLFDQWLERGLHVDQGPHDVXUHPHQWRIFKORULGHLQVZHDW
Allergological assessment 
,W LVFUXFLDO IRUSDWLHQWVZLWKDSRVLWLYHKLVWRU\RIDOOHUJ\
$(5'RUHYHQZLWKVXVSHFWHGIXQJDOLQIHFWLRQ
Comments
7KHGLDJQRVWLFLQYHVWLJDWLRQRI&65LVEDVHGRQWKHSDWLHQW·V
QDWXUDOKLVWRU\ VLJQVDQG V\PSWRPVHQGRVFRSLFH[DPLQD-
WLRQDQG&77KHODWWHULVFRQVLGHUHGDVDPDMRUIDFWRULQ
WKHDQDO\VLVRIGLVHDVHSURJUHVVLRQDQGWKHGHFLVLRQPDNLQJ
RIVXUJLFDOLQWHUYHQWLRQ
0RUHVWXGLHVDUHQHFHVVDU\WRGHPRQVWUDWHWKHLQYROYH-
PHQW RI SUHGLVSRVLQJ IDFWRUV LQ WKH SDWKRJHQHVLV RI &56
VXFK DV HQYLURQPHQWDO JHQHWLF IDFWRUV DOOHUJLHV /35'
DQG LPPXQRORJLFDO DQGFLOLDU\G\VIXQFWLRQV7KHSUHVHQFH
of Helicobacter pyloriGRHVQRWSUHFOXGHVFUHHQLQJE\WKH
RWRUKLQRODU\QJRORJLVW RI GLVHDVHV DVVRFLDWHGZLWK &56 UH-
IUDFWRU\WRWUHDWPHQW
6RFLDOKDELWVDUHDQRWKHUIDFWRUWKDWPXVWEHWDNHQLQWRDF-
FRXQW5HFHQWVWXGLHVKDYHGHPRQVWUDWHGPLGOLQHGHVWUXFWLYH
OHVLRQVLQGXFHGE\FRFDLQHZLWK$1&$PLPLFNLQJ:HJHQHU·V
JUDQXORPDWRVLVDVVRFLDWHGZLWKPD[LOODU\VLQXVLWLV7KLVÀQGLQJ
RSHQVXSUHÁHFWLRQRQWKHUHOHYDQFHDQGFRPSOH[LW\RI WKH
VXEMHFWLPSRUWDQFHRIWKHPXOWLGLVFLSOLQDU\VWXG\DQGWKHVR-
FLDOLPSDFWLQWKHFDXVHHIIHFWDVVRFLDWLRQRI&56
Table 27RPRJUDSKLFVWDJLQJ²/XQG0DFND\V\VWHP6RXUFH
DGDSWHGIURP)RNNHQVHWDO188
Paranasal sinuses Right Left
0D[LOODRU
$QWHULRUHWKPRLGRU
3RVWHULRUHWKPRLGRU
6SKHQRLGRU
)URQWDORU
2VWLRPHDWDOFRPSOH[RU
Total score for each side
6FRUH QRDEQRUPDOLWLHV SDUWLDORSDFLILFDWLRQ WRWDO
RSDFLILFDWLRQ
 QRWRFFOXGHGDQG RFFOXGHG
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Associated factors and diseases 
&56KDVDPXOWLIDFWRULDOFDXVHWKDWUHVXOWV LQSHUVLVWHQWLQ-
ÁDPPDWLRQ&XUUHQWNQRZOHGJHRILWVSDWKRJHQHVLVGRHVQRW
LGHQWLI\ RQH VROLWDU\ LQÁDPPDWRU\ SDWKZD\ WKDW H[SODLQV
WKHHQWLUHSURFHVV IURPWKH LQLWLDO OHVLRQWRWKHVWUXFWXUDO
FKDQJHVLQVLQRQDVDOWLVVXH358+RZHYHUWKHUHLVDQHPHUJLQJ
FRQVHQVXVWKDWWKHSHUVLVWHQWLQÁDPPDWLRQWKDWGHÀQHV&56
UHVXOWVIURPDG\VIXQFWLRQRIWKHKRVWHQYLURQPHQWELQRPLDO
ZKLFKPDNHVDSSDUHQWWKHLPEDODQFHRIH[WHUQDODJHQWLQWHU-
DFWLRQ SUHGLVSRVLWLRQ RI WKH VLQRQDVDOPXFRVD FRPPHQVDO
ÁRUDSRWHQWLDOSDWKRJHQVDQGH[RJHQRXVVWUHVV359
7KLV VHFWLRQZLOOGLVFXVV WKHPDLQGLVHDVHVDQG IDFWRUV
DVVRFLDWHG ZLWK &56 VRPHWLPHV RYHUODSSLQJ VRPHWLPHV
WDQJHQWLDO DV FRQGLWLRQV WKDW WULJJHUH[DFHUEDWH RUSHU-
SHWXDWHSHUVLVWHQWLQÁDPPDWLRQ
3UHGLVSRVLQJIDFWRUVDQGDVVRFLDWHGGLVHDVHV
3UHGLVSRVLQJIDFWRUVDQGDVVRFLDWHGGLVHDVHVWR&56FDQEH
JURXSHGLQWRWKUHHEURDGDQGRYHUODSSLQJFDWHJRULHV
Environmental, local anatomical, and systemic factors
Environmental exposure 
([SRVXUHWRWR[LQVVXFKDVWREDFFRR]RQHVXOIXUGLR[LGH
DQGSDUWLFXODWHDLUSROOXWDQWVHJVPRNHIURPGLHVHOFRP-
EXVWLRQKDVWKHSRWHQWLDOWRWULJJHUHSLWKHOLDO LQMXU\DQG
H[DFHUEDWHDLUZD\ LQÁDPPDWLRQ([SRVXUH WRDLUSROOX-
WLRQ VHYHUDO FKHPLFDO LUULWDQWV LQKDODQWV XVHG LQ SKRWR-
FRS\LQJDQGVPRNHIURPIRUHVWÀUHV are related to in-
FUHDVHGSUHYDOHQFHRI56DQGDVWKPD$FRPSDUDWLYH
VWXG\DPRQJLQGLYLGXDOVZKRZRUNLQDQHQYLURQPHQWZLWK
DLU FRQGLWLRQLQJDQGQDWXUDO YHQWLODWLRQ VKRZHGDSRVLWLYH
DVVRFLDWLRQ ZLWK LQFUHDVHG QDVDO DQG QDVDORFXODU V\PS-
WRPV SHUVLVWHQW FRXJK DQG V\PSWRPV RI 56 LQ WKRVH H[-
SRVHGWRDUWLÀFLDODLUFRQGLWLRQLQJ
Smoking
&KLOGUHQRISDUHQWVZKRVPRNHDUHPRUHSURQHWRDFXWHUHV-
SLUDWRU\GLVHDVHFRPSDUHGZLWKFKLOGUHQRIQRQVPRNLQJSDU-
HQWV7KHDGXOWSRSXODWLRQDOVRVKRZVDKLJKHUSUHYDOHQFH
RI56LQVPRNHUVZKHQFRPSDUHGZLWKQRQVPRNHUV
6XEMHFWVZLWKDOOHUJLFUKLQLWLVH[SRVHGWRWREDFFR
KDYHPRUHHSLVRGHVRIUHVSLUDWRU\GLVHDVHZKHQFRPSDUHG
ZLWKFRQWUROJURXSV1
Anatomical factors 
$QDWRPLFDODEQRUPDOLWLHVVXFKDVVHSWDOGHYLDWLRQFRQ-
FKDPHGLDEXOORVDGHYLDWLRQVRI WKHXQFLQDWHSURFHVV
+DOOHUFHOOVK\SHUWURSKLFHWKPRLGEXOODDQGSURPLQHQW
agger nasiFHOOVDUHFRUUHODWHGZLWK&567KHVHDQDWRP-
LFDO YDULDWLRQV PD\ SOD\ D UROH LQ WKH SDWKRJHQHVLV RI
&56DQGLQFUHDVHWKHULVNRIVLQXVPXFRVDGLVHDVH 
+RZHYHUVRPHVWXGLHVKDYHVKRZQWKDWWKHVHDQDWRPL-
FDOFKDQJHVDUHQRWFRUUHODWHGZLWK&56,WLVRE-
VHUYHG WKDW WKHUH LV QR VSHFLILF VWXG\ LQ WKH OLWHUDWXUH
WKDW FRUUHODWHV DQDWRPLFDO YDULDWLRQV ZLWK REVWUXFWLRQ
RI RVWLRPHDWDO FRPSOH[ GUDLQDJH DQG &56 $OWKRXJK
WKHUH LV QR FDXVDO HYLGHQFH WKDW DQDWRPLFDO YDULDWLRQV
DUH UHVSRQVLEOH IRU&56PDQ\VLQXV V\PSWRPV LPSURYH
ZLWK VXUJLFDO FRUUHFWLRQZKLFK WKDW LPSURYHVGUDLQDJH
RIVHFUHWLRQVDQGIDYRUVVLQXVYHQWLODWLRQ7KHUHIRUHLQ
SDWLHQWVZLWK&56LWLVLPSRUWDQWWRHYDOXDWHWKHDQDW-
RP\RIWKHQDVDOFDYLW\
Odontogenic infections 
2URDQWUDOÀVWXODSHULRGRQWDOGLVHDVHSHULDSLFDODEVFHVV
DQG WRRWK URRWV WKDWSURMHFW LQWR WKHPD[LOODU\ VLQXVDUH
FDXVDOIDFWRUVRIDFXWHPD[LOODU\VLQXVLWLV,QUHFHQW\HDUV
FRPSOLFDWLRQV RI GHQWDO LPSODQWVZHUH DOVR VKRZQ WR EH
WKHFDXVHRI LQIHFWLRQV$OWKRXJKWKHRGRQWRJHQLFFDXVHV
RIVLQXVLWLVDUHFRPPRQWKH\DUHUDUHO\PHQWLRQHGLQUH-
FHQWJXLGHOLQHVDQGDUHQHJOHFWHGE\PDQ\RWRUKLQRODU\Q-
JRORJLVWVGHQWLVWVDQGUDGLRORJLVWV 
7KHSDLQLVRIWHQVLQXVDODQGLVRODWHGZLWKRXWQDVDOLQ-
YROYHPHQW,WLVPRVWFRPPRQO\ORFDWHGLQWKHLQIUDRUELWDO
UHJLRQ XQLODWHUDOO\ RU ELODWHUDOO\ DQG PD\ ZRUVHQ ZLWK
SRVWXUDO FKDQJHV RI WKH KHDG ,WPD\ DOVR UDGLDWH WR WKH
IRUHKHDGWRWKHPD[LOODU\SUHPRODUDQGPRODUUHJLRQV,Q
DGGLWLRQ SDWLHQWV FRPSODLQ RI IHYHU DQG WKLFN UHWURQDVDO
VHFUHWLRQ,QFDVHVRISXUXOHQWQDVDOGLVFKDUJHGHVSLWHWKH
use of antibiotics and persistence of infraorbital pain, odon-
WRJHQLFVLQXVLWLVVKRXOGEHVXVSHFWHG2QSK\VLFDOH[DPLQD-
tion, there is pain on palpation of the anterior wall of the 
DIIHFWHGPD[LOODU\VLQXVRUWKHERQ\SURPLQHQFHVDGMDFHQW
WRWKHÀUVWPRODUV
,QVRPHFDVHVQRDOWHUDWLRQVZHUHREVHUYHGLQWKHH[WHUQDO
GHQWDOVWUXFWXUHDQGWKHUHZHUHQRVLJQVRIWRRWKGHFD\
PCD
3&'LVDUDUHDXWRVRPDOUHFHVVLYHGLVRUGHULQZKLFKWKHFLOLD
DUHLPPRWLOHRUKDYHDQDOWHUHGSDWWHUQRIPRYHPHQWFDXV-
LQJIDLOXUHRIPXFXVWUDQVSRUWLQWKHDLUZD\V7KHLQFLGHQFH
RILPPRWLOHFLOLDV\QGURPHUDQJHVIURPLQWRLQ

3&'LVDVVRFLDWHGZLWKEURQFKLHFWDVLVDQGFKURQLFXSSHU
DLUZD\V\PSWRPVVXFKDVQDVDOVHFUHWLRQHSLVRGHVRIIDFLDO
SDLQ DQG DQRVPLD ,Q QHRQDWHV WKHUH LV FRQWLQXRXV UKLQ-
RUUKHD VLQFH WKHÀUVWGD\RI OLIH17KHGLDJQRVLV VKRXOGEH
VXVSHFWHGLQFKLOGUHQZLWKDW\SLFDODVWKPDEURQFKLHFWDVLV
FKURQLFSURGXFWLYHFRXJKWKLFNFRQWLQXRXVQDVDOGLVFKDUJH
DQGVHYHUHFKURQLFRWLWLVPHGLDHVSHFLDOO\LQFKLOGUHQZLWK
FRQWLQXRXVDXUDOGUDLQDJHGHVSLWHSODFHPHQWRIW\PSDQRVWR-
P\YHQWLODWLQJWXEHV'LDJQRVLVLVVXJJHVWHGE\EHORZQRUPDO
QDVDOQLWURXVR[LGHOHYHOVDQGDVDFFKDULQWHVW!PLQ
0RUHVSHFLÀFWHVWVLQVSHFLDOL]HGFHQWHUVLQFOXGHH[DP-
LQDWLRQRIFLOLDE\HOHFWURQPLFURVFRS\7KHPRVWFRPPRQ
VWUXFWXUDODEQRUPDOLWLHVDUHWKHDEVHQFHRIH[WHUQDOG\QHLQ
DUPVRUWKHFRPELQDWLRQRIDEVHQFHRIERWKWKHLQWHUQDODQG
H[WHUQDOG\QHLQDUPV
.DUWDJHQHU·VV\QGURPHLVDVXEJURXSRI3&'LQKHULWHGDV
DQDXWRVRPDOUHFHVVLYHGLVRUGHU7KHVWUXFWXUDODEQRUPDOLW\
LV WKHDEVHQFHRIG\QHLQDUPVSitus inversusRIRUJDQV LV
IRXQGLQDSSUR[LPDWHO\RIFDVHVRIG\VNLQHVLDV
<RXQJ·VV\QGURPHLVXQXVXDOEHLQJDFRPELQDWLRQRIRE-
VWUXFWLYHD]RRVSHUPLDRIWKHHSLGLG\PLVZKLFKLVDVVRFLDW-
HGZLWKLQIHUWLOLW\
S20 
/DU\QJRSKDU\QJHDOUHÁX[/35
7KHDVVRFLDWLRQRI/35ZLWK56LVFRQWURYHUVLDOUHTXLULQJIXUWKHU
VWXGLHV IRU FRQÀUPDWLRQ ,Q FKLOGUHQ JDVWURHVRSKDJHDO UHÁX[
GLVHDVH*(5'KDVEHHQDVVRFLDWHGZLWK56 LQPDQ\VWXGLHV
3KLSSVHWDOSHUIRUPHGDSURVSHFWLYHVWXG\RISHGLDWULF
SDWLHQWVZLWKFKURQLF56ZKRXQGHUZHQWKRXUS+PRQLWRULQJ
DQGREVHUYHGWKDWRIFKLOGUHQZLWK&56KDG*(5'$PRQJ
FKLOGUHQGLDJQRVHGDQGWUHDWHGIRU/35VKRZHGLPSURYH-
PHQWLQVLJQVDQGV\PSWRPVRI56$OWKRXJKRWKHUVWXGLHVDOVR
GHVFULEHVLPLODUUHVXOWVEHWZHHQ/35DQG&56URXWLQHDQWLUHÁX[
WUHDWPHQWLVQRWUHFRPPHQGHGIRU&56SDWLHQWV
Allergy
5HYLHZDUWLFOHVVXJJHVWWKDWDWRS\SUHGLVSRVHVWR&56 
%RWK FRQGLWLRQV DUH IUHTXHQWO\ DVVRFLDWHG DQG VKDUH DQ
LQFUHDVLQJ SUHYDOHQFH $ QXPEHU RI VWXGLHV UHSRUW
WKDWDWRS\PDUNHUVDUHPRUHSUHYDOHQWLQSRSXODWLRQVZLWK
&56 +RZHYHU WKH UROH RI DOOHUJ\ LQ &56 LV TXHV-
WLRQHGE\RWKHUHSLGHPLRORJLFDOVWXGLHVZKLFKVKRZHGQR
LQFUHDVHLQWKHLQFLGHQFHRILQIHFWLRXVGLVHDVHV381
%HWZHHQDQGRIVXEMHFWVZLWKDOOHUJLFUKLQLWLV
KDYH13V&RQYHUVHO\WKHSUHYDOHQFHRIDOOHUJ\LQSD-
WLHQWVZLWK13VUDQJHVIURPWR&RQWUDU\WR
VWXGLHV WKDW UHSRUWHGDWRS\DVPRUHSUHYDOHQW LQSDWLHQWV
ZLWK13VRWKHUDXWKRUVIRXQGQRVXFKDVVRFLDWLRQ 
$OOHUJ\GRHVQRWDSSHDU WRKDYHDGLUHFWDVVRFLDWLRQZLWK
13VEXWFDQEHDQDJJUDYDWLQJIDFWRU
5HFHQWO\%DFKHUWHWDO390 found an association between 
OHYHOVRIERWKWRWDODQGVSHFLÀF,J(DQGHRVLQRSKLOLFLQÀOWUD-
WLRQLQ13V
$ UHFHQW VWXG\391 WKDWFRPSDUHG WKHEDFWHULDOÁRUDRI
WKHQDVDOPXFRVDEHWZHHQDOOHUJLFDQGQRQDOOHUJLFLQGLYLG-
XDOVGLGQRWGHPRQVWUDWHJUHDWHUEDFWHULDOJURZWKLQWKRVH
ZLWKDOOHUJLHV1RQHWKHOHVVLQDOOHUJLFUKLQLWLVWKHUHLVQR
GRXEWWKDWWKHPXFRVDOHGHPDLQWKHUHJLRQRIWKHVLQXVRV-
WLDPD\FRPSURPLVHYHQWLODWLRQDQGVLQXVGUDLQDJHFDXVLQJ
PXFXVUHWHQWLRQDQGLQFUHDVLQJWKHULVNIRULQIHFWLRQ
Non-allergic eosinophilic rhinitis
1RQDOOHUJLF HRVLQRSKLOLF UKLQLWLV KDV VLPLODU FOLQLFDO FKDU-
DFWHULVWLFV WR WKRVHRIDOOHUJLF UKLQLWLV ,WVRQVHWRFFXUV LQ
DGXOWKRRGDURXQG WKHDJHRI\HDUVDQG LW LVRIWHQ
DVVRFLDWHGZLWK56ZLWKSRO\SVDQGRISDWLHQWVDOVRKDYH
DVWKPD,WVKRZVQRUPDOVNLQWHVWDQG,J(OHYHOV7KHXVHRI
DFHW\OVDOLF\OLFDFLGDQGRWKHU16$,'VLVQRWUHFRPPHQGHG
Asthma
&56Z13DQGDVWKPDDUHIUHTXHQWO\DQGFORVHO\UHODWHGEXW
WKHLULQWHUDFWLRQLVVWLOOQRWZHOOXQGHUVWRRG392,393$VWKPD
RFFXUVLQRISDWLHQWVZLWK&56Z13FRPSDUHGZLWKRI
FRQWUROV$OWHUQDWLYHO\RIDVWKPDWLFSDWLHQWVKDYH
13V382ZLWKDSUHYDOHQFHRILQQRQDWRSLFDVWKPDDQG
LQDWRSLFDVWKPD3887KHUHLVDKLJKSUHYDOHQFHRIUDGL-
RORJLFDODEQRUPDOLWLHVRIWKHSDUDQDVDOVLQXVHVLQDVWKPDW-
LFV$VWKPDWLFLQGLYLGXDOVZLWK&56Z13KDYHPRUHVH-
YHUHQDVDOV\PSWRPV7KLVFRPELQDWLRQVKRXOGEHDFOLQLFDO
FOXHWRVXJJHVWVHYHULW\LQERWKGLVHDVHV399
Acetylsalicylic acid intolerance or acetylsalicylic ac-
LGH[DFHUEDWHGUHVSLUDWRU\GLVHDVH$(5'
$FHW\OVDOLF\OLF DFLG LQWROHUDQFH DVWKPD DQG13V DUH IUH-
TXHQWDVVRFLDWHGDQGWKHQDUHNQRZQDV6DPWHU·VRU:LGDO·V
6\QGURPH,WFRPPRQO\LQLWLDOO\SUHVHQWVZLWKRQO\13DQG
DVWKPDZLWKDFHW\OVDOLF\OLFDFLGLQWROHUDQFHDSSHDULQJODW-
HU7KHHWLRORJ\LVXQNQRZQDOWKRXJKLWVHYROXWLRQLVZHOO
NQRZQWKHUHLVDYHU\KLJKUDWHRIUHFXUUHQFHDQGIUXVWUD-
WLRQDIWHUVXUJLFDOWUHDWPHQW
7KLUW\VL[WRQLQHW\VL[SHUFHQWRISDWLHQWVLQWROHUDQWWR
DFHW\OVDOLF\OLF DFLG KDYH &56Z13 5DGLRORJLFDO
HYDOXDWLRQRIWKHVHSDWLHQWVUHYHDOVWKDWXSWRKDYHDO-
WHUDWLRQVLQWKHSDUDQDVDOVLQXVHV)URPDQHSLGHPLRORJL-
FDOYLHZSRLQWSDWLHQWVLQWROHUDQWWRDFHW\OVDOLF\OLFDFLGDUH
XVXDOO\QRQDWRSLFZLWKDQLQFUHDVHGSUHYDOHQFHDIWHUIRU-
W\\HDUVRIDJH&KLOGUHQRISDWLHQWVZLWKDVWKPD13VDQG
DFHW\OVDOLF\OLFDFLGLQWROHUDQFHKDG13VDQG&56PRUHRIWHQ
than children of the controls,VXJJHVWLQJDKHUHGLWDU\IDF-
WRU=KDQJHWDOIRXQGWKDWWKHHQWHURWR[LQVSHFLÀF,J(
FDQ EH IRXQG LQPRVW 13V RI SDWLHQWVZLWK DFHW\OVDOLF\OLF
DFLGLQWROHUDQFH
&\VWLFÀEURVLV
7KHÀQGLQJRI13VLQDFKLOGLVUDUHOHVVWKDQRIFKLOGUHQ
DQGVKRXOGHOLFLWDQLQYHVWLJDWLRQIRU&)ZKLFKLVSUHVHQWLQ
XSWRRIFKLOGUHQZLWK13V,QFRQWUDVW13VGRQRWDIIHFW
DOOSDWLHQWVZLWK&)DQGWKHSUHVHQFHRI13VYDULHVZLWKWKH
SDUWLFXODUPXWDWLRQRIWKH&)JHQHUHVSRQVLEOHIRUWKHGLV-
HDVHEXWLQJHQHUDODSSUR[LPDWHO\RI&)SDWLHQWVKDYH
13V&56LVSUHVHQWLQWRRIWKHSDWLHQWV7KHFOLQL-
FDOPDQLIHVWDWLRQVRI&)DUHYDULDEOHDQGDGXOWVLQWKHLUÀIWK
DQG VL[WKGHFDGHVRI OLIHFDQRQ UDUHRFFDVLRQVEHQHZO\
GLDJQRVHGZLWK&)
$GXOWVZLWK13VGDWLQJIURPFKLOGKRRGVKRXOGJHWWHVW-
HGIRUVRGLXPFKORULGHLQVZHDWRUJHQHWLFWHVWLQJRUERWK
WRHYDOXDWHWKHSUHVHQFHRI&)8SWRRISDWLHQWVZLWK
&56DUHKHWHUR]\JRXVIRUD&)JHQHZKHQFRPSDUHGZLWK
OHVV WKDQ  RI QRUPDO FRQWUROV 7KH SK\VLRSDWKRORJLFDO
LPSOLFDWLRQV RI WKLV ÀQGLQJ UHPDLQ XQNQRZQ &56Z13 LQ
&) LVXVXDOO\ FKDUDFWHUL]HGDVQRQHRVLQRSKLOLF DQGPRUH
QHXWURSKLOLF&56
,PPXQRGHÀFLHQFLHV
3ULPDU\ RU FRQJHQLWDO LPPXQRGHÀFLHQFLHV PDQLIHVW ZLWK
V\PSWRPVRI56VLQFHFKLOGKRRGXVXDOO\DVVRFLDWHGZLWKLQ-
IHFWLRQVLQRWKHURUJDQV,QDFTXLUHGLPPXQRGHÀFLHQF\HV-
SHFLDOO\LQ+,9SRVLWLYHSDWLHQWV56LVTXLWHFRPPRQEHLQJ
SUHVHQWLQRYHURISDWLHQWV,PPXQRVXSSUHVVHGSDWLHQWV
DIWHU LPPXQRWKHUDS\ WUHDWPHQWRUSDWLHQWVZLWKGLDEHWHV
PHOOLWXV PD\ KDYH &56 DQG FDQ KDYH HLWKHU LQGROHQW RU
IXOPLQDQWLQYDVLYHIXQJDO56ZKLFKDUHXVXDOO\VHYHUHDQG
VKRXOGEHSURPSWO\WUHDWHGDIWHUWKH\DUHGLDJQRVHG
Concomitant chronic diseases 
$QXPEHURIGLVHDVHVFDQEHDVVRFLDWHGZLWK&56GXHWRWKHLU
EURDGLQYROYHPHQWZLWKJHQHUDOSUDFWLFHLWLVLPSRVVLEOHWR
H[KDXVWWKHVXEMHFW6RPHWLPHVWKHVLQRQDVDOFRPSODLQWVFDQ
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RIIHUWKHÀUVWVXJJHVWLRQWRDWWDLQDQLPSRUWDQWFOLQLFDOGLDJ-
QRVLVSRVLWLYHO\FRQWULEXWLQJWRSDWLHQWHYROXWLRQ7KH\DUH
 Wegener’s granulomatosis: associated with vasculi-
tis, it often starts in the nose and paranasal sinuses 
ZLWK &56 DQG DW DGYDQFHG VWDJHV GLVVHPLQDWHV WR
RWKHURUJDQVHVSHFLDOO\ WKHNLGQH\VDQG OXQJV7KH
GLDJQRVLV LV GLIÀFXOW DQG UHTXLUHV ELRSV\ FRQÀUPD-
WLRQRIYDVFXOLWLVWKHSRVVLELOLW\RIDSRVLWLYHELRSV\
LVLQFUHDVHGZKHQSHUIRUPHGLQDQDIIHFWHGPD[LOODU\
VLQXVUHJLRQ
 Sjogren’s syndrome:PDLQO\FKDUDFWHUL]HGE\GU\H\HV
DQGPRXWKLWLVDVVRFLDWHGZLWK&56DQGUKHXPDWRORJ-
LFV\PSWRPV
 Churg-Strauss syndrome:&56Z13VHYHUHDVWKPDDQG
YDVFXOLWLV DUH REVHUYHG:LGHVSUHDG HRVLQRSKLOLD KDV
DOVREHHQUHSRUWHGDFRPSOHWHEORRGFRXQWVKRZLQJ
DQLQFUHDVHRIPRUHWKDQLQHRVLQRSKLOVLVDYHU\
VXJJHVWLYHÀQGLQJ
 Systemic lupus erythematosus: LW LV VRPHWLPHVGLIÀ-
FXOWWRGLDJQRVHGHSHQGLQJRQDQXPEHURIFULWHULD
EXWLWLVRIWHQDVVRFLDWHGZLWK&56
 Sarcoidosis:RIWHQDVVRFLDWHGZLWK&56LW LVDOVRGLI-
ÀFXOWWRGLDJQRVHVKRZLQJQRQFDVHRXVJUDQXORPDDW
ELRSV\$WDQWHULRU UKLQRVFRS\ÀQH VOLJKWO\\HOORZLVK
JUDQXOHV DUH D VXVSLFLRXV ÀQGLQJ WKDW VXJJHVWV WKDW
RWKHU WHVWV QHFHVVDU\ WR HVWDEOLVK WKH GLDJQRVLV EH
SHUIRUPHG
2WKHU V\VWHPLF GLVHDVHV DUH DVVRFLDWHG ZLWK &56 DQG
SDWLHQWPDQDJHPHQW LVHDV\ZKHQDGLDJQRVLVKDVDOUHDG\
EHHQ HVWDEOLVKHG EXW WKH FKDOOHQJH RI ÀQGLQJ D SRVVLEOH
V\VWHPLFFDXVHRI&56RUDIDFWRUIRULWVUHFDOFLWUDQFHLVDQ
REOLJDWLRQRIWKHRWRUKLQRODU\QJRORJLVW
Comments
7KHPXOWLSOHFDXVHVRI&56FDQUHVXOWLQLVRODWHGVLQRQDVDO
PDQLIHVWDWLRQVEXWLWLVLPSRUWDQWWRQRWHWKDWWKHQRVHDQG
SDUDQDVDOVLQXVHVPD\UHÁHFWWKHÀUVWV\PSWRPVRIV\VWHP-
LF GLVHDVHV7KH LGHQWLÀFDWLRQ RI SUHGLVSRVLQJ IDFWRUV DQG
GLVHDVHVDVVRFLDWHGZLWKUKLQRVLQXVLWHVDUHRIXWPRVWLPSRU-
WDQFHIRUDGHTXDWHSDWLHQWPDQDJHPHQW
Clinical treatment 
7UHDWPHQWZLWKV\VWHPLFDQGWRSLFDODQWLELRWLFV
7KHJURZLQJSHUFHSWLRQRI&56DVDPXOWLIDFWRULDOLQÁDPPD-
WRU\SURFHVVKDVEHHQFOHDUO\H[SUHVVHGLQWKHODWHVWFRQ-
VHQVXVLHLWLVQRWDSHUVLVWHQWEDFWHULDOLQIHFWLRQ7KLV
IDFWKDVOHGWRDQREOLJDWRU\WKHRUHWLFDOUHDVVHVVPHQWRIWKH
XVHRIDQWLPLFURELDOV IRU WUHDWPHQWRI WKLVHQWLW\+RZHY-
HUDQGXQIRUWXQDWHO\LWLVQRWVXUSULVLQJWKDWLQSUDFWLFH
DQWLELRWLFVUHPDLQDFRQVWDQWSDUWRIWKHGUXJDUVHQDOXVHG
LQWKHVHSDWLHQWV·HYHU\GD\OLIHDQGLVSHUVLVWHQWO\SUHVHQW
LQ GLIIHUHQW SURSRVDOV IRU GLVHDVHPDQDJHPHQW 7KLV LV
SRVVLEO\GXHWRWKHODFNRIDZDUHQHVVRIWKHDEVHQFHRIEDF-
WHULDERWKLQIUHHIRUPDQGRULQELRÀOPVLQWKHSDUDQDVDO
VLQXVHVRIWKHVHSDWLHQWV7KLVPDLQWKHRUHWLFDOEDVLVIRU
WKH FKRLFH RI DQWLELRWLFV DOVR VXIIHUV IURP WKH LQDELO-
LW\ WR GLIIHUHQWLDWH WKH WUXH UROH RI EDFWHULD IRXQG LQ
the paranasal sinuses, because their identification alone 
GRHVQRWPHDQWKHSUHVHQFHRIDQ LQIHFWLRXVFRQGLWLRQ
RULQIODPPDWRU\UHDFWLRQWRWKHLUSUHVHQFH+RZHYHU
the identification of bacteria, such as Staphylococcus 
and PseudomonasLQKLJKHUSHUFHQWDJHVDPRQJSDWLHQWV
ZLWK UHFXUUHQW FRQGLWLRQV SRVWRSHUDWLYH SHUSHWXDWHV
WKH EHOLHI DERXW WKH QHHG WR FRQVLGHU WKHPDV SDUW RI
WKH SK\VLRSDWKRJHQHVLV RI &56 ,Q VSLWH RI WKRVH VWDWLV-
WLFDOO\ VLJQLÀFDQW UHVXOWV LW PXVW EH KLJKOLJKWHG WKDW LQ
WHUPVRISHUFHQWDJHWKHQXPEHURISRVLWLYHFXOWXUHVLQWKDW
VWXG\ZDVKLJKHUERWKLQWKHJURXSZLWKDSRRURXWFRPHDQG
LQ WKRVHZLWK D IDYRUDEOH RXWFRPH  YV  IRU WKH
EDFWHULDLQTXHVWLRQWKHDEVROXWHGLIIHUHQFHZDV
YV
5HFHQWVWXGLHVKDYHLQYHVWLJDWHGEDFWHULDDVDQHFHVVDU\
HOHPHQWUHVSRQVLEOHIRUPDLQWDLQLQJWKHEDODQFHRILQÁDP-
PDWRU\ UHVSRQVHGHSHQGLQJRQ WKHLU LQWHUDFWLRQZLWK WKH
KRVW7KH WRSLFDO XVHRISURELRWLFV DQGEDFWHULD LQ DQ DW-
WHPSWWRFUHDWHÁRUDDQGELRÀOPVWKDWFDQLQGXFHQDVDOKR-
PHRVWDVLVLVDQH[DPSOH,QWKHSDVWÀYH\HDUVWKHUHKDV
EHHQQRWUXO\UHPDUNDEOHHYLGHQFHIRUWKHXVHRIDQWLPLFUR-
ELDOV LQ&56'HVSLWH WKLV ODFNRIHYLGHQFH WKHUHDUH VWLOO
UHFRPPHQGDWLRQVIRUWKHXVHRIPDFUROLGHVIRUORQJSHULRGV
IRULQVWDQFHLQWKHDEVHQFHRIHOHYDWHGVHUXP,J( 
0HOW]HUHWDO in a review article concluded that there is 
a lack of publications that establish a proven effective pro-
SRVDOIRUWKHWUHDWPHQWRI&567KHDXWKRUVSRLQWRXWWKDW
DV ORQJ DV WKH GLIIHUHQW SUHVHQWDWLRQV RI WKH GLVHDVH DUH
QRWZHOOGHÀQHGVHYHUDOGLIIHUHQWWUHDWPHQWVZLOO IROORZ
ZLWKOLPLWDWLRQVUHJDUGLQJLQWHUSUHWDWLRQDQGH[WUDSRODWLRQ
RIUHVXOWV
7KH\DOVRVWDWHGWKHUHDUHVLJQVRILQFUHDVHGLQWHUHVW
LQ GHYHORSLQJ UHVHDUFK SURWRFROV EXW WKH LGHQWLÀFDWLRQ
RIRQJRLQJVWXGLHVRI5&7VversusSODFHERLHDGHTXDWH
GHVLJQVWRVHDUFKIRUVXFKUHVSRQVHVDWWKH8QLWHG6WDWHV
1DWLRQDO ,QVWLWXWH RI +HDOWK 1,+&OLQLFDO7ULDOJRY GRHV
QRW VXSSRUW WKDW FODLP KWWSFOLQLFDOWULDOVJRYFW
UHVXOWV7KXVPRUHVSHFLÀFLQFOXVLRQDQGH[FOXVLRQFUL-
WHULD UDQGRPL]DWLRQ SURVSHFWLYH GHVLJQ DQG FRQWURO
JURXSVDUHUHTXLUHGIRUWKHVWXG\RIDQWLELRWLFWUHDWPHQW
LQ&56
Systemic antibiotics 
)HZVWXGLHVKDYHHYDOXDWHGWKHXVHRIV\VWHPLFDQWLELRWLFV
LQSDWLHQWVZLWK&56ZLWKDQGZLWKRXW13V7KH\KDYHEHHQ
VWXGLHGPDLQO\LQUHODWLRQWRWKHLUHIIHFWVGXULQJÁDUHXSV
RIFKURQLFFRQGLWLRQV8QGRXEWHGO\WKHPRVWFRPPRQORQJ
WHUPXVHRYHUIRXUZHHNVLVGXHWRWKHDQWLLQÁDPPDWR-
U\HIIHFWH[KLELWHGE\VRPHGUXJV LQWKLVFODVVVXFKDV
PDFUROLGHV
9DQ=HHOHHWDOVWXGLHGGR[\F\FOLQHLQWKHWUHDW-
PHQW RI SDWLHQWV ZLWK &56Z13 FRPSDUHG WR PHWK\O-
SUHGQLVRORQHGD\VLQDQ5&7versusSODFHERGHVLJQ
'XULQJ WKH ZHHN IROORZXS SHULRG WKH DQWLPLFUREL-
DO VKRZHG OHVV GUDPDWLF UHVXOWV WKDQ RUDO FRUWLFRVWHU-
RLGVEXWWKHHIIHFWVSHUVLVWHGORQJHUERWKZLWKUHVSHFW
WR HQGRVFRSLF FKDUDFWHULVWLFV VL]H RI SRO\SV DQG WKH
PHDVXUHPHQWRILQIODPPDWRU\PDUNHUVWKDWZHUHGLIIHU-
HQW WKDQWKRVHRI WKHFRUWLFRLG7KHVH ILQGLQJV OHDG WR
WKHK\SRWKHVLV WKDW WKHGUXJVPLJKW KDYHD V\QHUJLVWLF
HIIHFW ZKHQ XVHG FRQFRPLWDQWO\ ,Q DQRWKHU VWXG\ DO-
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beit observational with 125 patients, the authors found 
QRHYLGHQFHRIWKHHIIHFWLYHQHVVRIDQWLELRWLFVDVWKH\
DOVRGHGXFHGWKDWW\SLFDOILQGLQJVRQHQGRVFRS\DQG&7
DUHQRQVSHFLILFDQGDUHQRWFRPSHOOLQJDVDQLQGLFDWLRQ
IRUWKHVHGUXJV6WLOOIROORZLQJWKHOLQHRIWUHDWPHQWV
ZLWK DQWLPLFURELDOV IRU D VKRUW SHULRG RI WLPH 
GD\V6KODOHNHWDOVWXGLHGGLIIHUHQWDQWLPLFURELDOV
FLSURIOR[DFLQ DPR[LFLOOLQFODYXODQLF DFLG DQG FRWUL-
PR[D]ROH LQ SDWLHQWVZLWK SRO\SRVLV DQG REVHUYHG QR
VWDWLVWLFDOO\GLIIHUHQWUHVXOWV,IWKHUHLVFRQVHQVXVWKDW
WKHEDFWHULDPD\EHSDUWRIWKHHWLRORJ\EXWFHUWDLQO\
DUHQRWWKHPDLQIDFWRULQ&56VWXGLHVVXFKDVWKDWE\
/LXHWDOEHFRPHVLJQLILFDQW8QIRUWXQDWHO\ZLWKD
VDPSOHRIRQO\VL[SDWLHQWVWKHDXWKRUVVWXGLHGWKHHI-
IHFWV RI WUHDWPHQW RQ WKHPLFURELRWD RI WKHPD[LOODU\
VLQXVRISDWLHQWVZLWKFOLQLFDOSLFWXUHDQGILQGLQJVFRQ-
sistent with persistent disease in this sinus, even after 
VXUJLFDO WUHDWPHQW ,QDGGLWLRQ WRGHVFULELQJ LQGLYLGXDO
YDULDWLRQVLQWKHIORUDWKH\REVHUYHGVLJQLILFDQWFKDQJ-
HVVXFKDVWKHHPHUJHQFHRIOHVVVXVFHSWLEOHEDFWHULD
,QWKHJXLGHOLQHVWKHSRVVLELOLW\RIXVLQJRIVRPH
DQWLELRWLFV LGHQWLÀHG DV KDYLQJ DQWLLQÁDPPDWRU\ HIIHFWV
DSSHDUHG WR EH WKH VWDUW RI D QHZ HUD IRU VRPH SDWLHQWV
ZLWK&56+RZHYHUWKHODFNRIGHÀQLWLYHVWXGLHVDQGWKHLQ-
FUHDVHGULVNRILQGXFLQJEDFWHULDOUHVLVWDQFHEURXJKWRQQHZ
TXHVWLRQV9LGHOHUHWDOFRQGXFWHGDQ5&7versus placebo 
VWXG\WRHYDOXDWHD]LWKURP\FLQIRUZHHNVLQSDWLHQWV
ZLWKDQGZLWKRXWSRO\SRVLVZLWKDQGZLWKRXWDVWKPDDVZHOO
DVDSHUFHQWDJHZKRKDGDOUHDG\EHHQVXEPLWWHGWRVXUJHU\
DVVHVVLQJ VHYHUDO REMHFWLYH DQG VXEMHFWLYH RXWFRPHV QRQH
RIZKLFKVKRZHGVWDWLVWLFDOGLIIHUHQFHVFRPSDUHGWRWKHSOD-
FHERJURXS 7KH FRPSDULVRQRI WKH FKDUDFWHULVWLFV RI WKLV
VDPSOHLQUHODWLRQWRWKHVDPSOHIURPDSUHYLRXVVWXG\DOVR
5&7 versus SODFHERZKLFK VKRZHG VLJQLÀFDQFH LQ IDYRU RI
WKH WUHDWHG JURXS LQGLFDWHG WKH SRVVLELOLW\ WKDW WKLV W\SH
RIWUHDWPHQWEHQHÀWVDVSHFLÀFSRSXODWLRQRISDWLHQWVZLWK
&56ZLWKRXWSRO\SVZLWKQRUPDO,J(DQGSRVVLEO\ZLWKOHVV
PXFRVDOGLVHDVH,QDQRWKHUUHWURVSHFWLYHVWXG\9LGHOHU
HW DO REVHUYHG LPSURYHPHQW LQ VRPH RXWFRPHV DPRQJ
'XWFKSDWLHQWVZLWK&56ZLWKERWKD]LWKURP\FLQDQGWULPHWK-
RSULPVXOIDPHWKR[D]ROHZKHQFRPSDUHG WR WKRVHZKRGLG
QRWUHFHLYHDQ\DQWLPLFURELDOGUXJ7KHDXWKRUVQRWHGWKDW
FRQVLGHULQJWKHW\SHRIGHVLJQLWZRXOGQRWEHDSSURSULDWHWR
GHÀQHWKHWUXHLPSDFWRIWKHVHGUXJV
,QWKHVDPH\HDU0DMLPDHWDOFRPSDUHGWKHHI-
ILFDF\RIFODULWKURP\FLQIRUZHHNVRUDVVRFLDWHGZLWK
FODULWKURP\FLQ SOXV FDUERF\VWHLQH LQ  SDWLHQWV DQG
FRQFOXGHGWKDWWKHFRPELQDWLRQRIWKHWZRGUXJV\LHOGV
VLJQLILFDQWO\EHWWHUUHVXOWVFRPSDUHGWRWKHXVHRIDQWL-
PLFURELDOVDORQH:KLOHWKH\KDGDODUJHVDPSOHDQGVLJ-
QLILFDQWUHVXOWVWKHODFNRIDSODFHERJURXSVLJQLILFDQWO\
KLQGHUHGWKHH[WUDSRODWLRQRIWKHLUUHVXOWV
Comments
7KHDXWKRUVZDUQDERXWWKHIUHTXHQWXVHRIDQWLELRWLFVDQG
WKHLPSRUWDQFHRINQRZLQJKRZWRGLIIHUHQWLDWHWKHPDPRQJ
WKHWKHUDSHXWLFRSWLRQVIRU&561RQHWKHOHVVWKHUHLVQRW
HQRXJKLQIRUPDWLRQWRFRPSOHWHO\HOLPLQDWHWKHLUXVH,WLV
QHFHVVDU\WRÀQGZD\VWRLGHQWLI\H[DFWO\WKHSDWLHQWVZKR
FRXOGEHQHÀWIURPDQWLPLFURELDOXVHLQFDVHVRIXQHTXLYRFDO
FOLQLFDOÁDUHXSVDQGWRLGHQWLI\WKHVSHFLÀFEDFWHULDODJHQW
WKURXJKFXOWXUHDQGVHQVLWLYLW\WHVW5HJDUGLQJWKHH[WHQGHG
XVHLQ&56Z13FDVHVLQZKLFKWKHUHLVSHUVLVWHQFHRIVHYHUH
V\PSWRPVZLWKRXWLPSURYHPHQWDQGZLWKRXWVHUXP,J(HOH-
YDWLRQDIWHUPXOWLSOHWUHDWPHQWVLQFOXGLQJVXUJHU\WKHUH
LVVWLOOQRWHQRXJKHYLGHQFHWKHLUSRVVLEOHELRORJLFDOHIIHFWV
PXVWEHVLJQLÀFDQWO\FRQVLGHUHGZKHQUHVWULFWLQJWKHLUXVH
Topical antibiotics 
,Q OLJKW RI WKHGLIÀFXOWLHV LQ&56PDQDJHPHQW WUHDWPHQW
with topical solutions has drawn the attention of the sci-
HQWLÀF FRPPXQLW\ LQ WKH ODVW GHFDGH KRSLQJ IRU D QHZ
LPSURYHPHQW LQ WKHUDSHXWLF UHVXOWV :LWK UHVSHFW WR WKH
DVVHVVPHQWRIV\VWHPLFDQWLELRWLFVWKHSUREOHPVUHJDUGLQJ
WKHTXDOLW\RIWKHDYDLODEOHOLWHUDWXUHDUHVLPLODU7KHUHDUH
SUREOHPVQRWRQO\ZLWKWKHDSSURSULDWHVWXG\GHVLJQ5&7V
versus SODFHEREXWDOVRZLWK WKHFKRLFHVRI WKHSRSXOD-
WLRQV VWXGLHG $PRQJ WKH WRSLFDO RSWLRQV DUH DQWLELRWLFV
ZKLFKDUHSDUWRIWKHDYDLODEOHWUHDWPHQWVIRUSDWLHQWVZLWK
FKURQLFORZHUDLUZD\GLVHDVHV
,QDGGLWLRQWRWKHHIIHFWLYHQHVVRIWKHVHGUXJVLQWKHLU
WRSLFDOIRUPRWKHULVVXHVPXVWEHDGGUHVVHG2QHFRQFHUQ
LVWKHSRVVLEOHDGYHUVHHIIHFWVIURPDQXQNQRZQGHJUHHRI
V\VWHPLF DEVRUSWLRQ )RU LQVWDQFH JHQWDPLFLQ DOWKRXJK
JLYHQ LQ ORZFRQFHQWUDWLRQVZDVGHWHFWHG LQ VHUXPDIWHU
ODYDJH GXULQJ D VLQRQDVDO VXUJLFDO SURFHGXUH $QRWKHU
FRQFHUQUDUHO\DGGUHVVHGEXWQRQHWKHOHVVLPSRUWDQWLVWKH
SRVVLEOHLPSDFWRQWKHPLFURELRWDLQWHUPVRIWKHLQGXFWLRQ
RIUHVLVWDQFH)LQDOO\ LW LVQHFHVVDU\WRNQRZZKHWKHUWKH
GUXJVXVHGWRSLFDOO\DFWXDOO\UHDFKWKHSDUDQDVDOVLQXVHV,Q
DFDGDYHUVWXG\RQO\VPDOOSDUWLFOHVWRPLFURQV
UHDFKHGWKHPD[LOODU\VLQXVHVZLWKODUJHDQWURVWRPLHV/DUJ-
HUSDUWLFOHVZHUHGHSRVLWHGRQWKHQDVDOYDOYH
)HZVWXGLHVKDYHDGGUHVVHGTXDOLW\RIOLIHLPSURYHPHQW
LQSDWLHQWVZLWK&56WUHDWHGZLWKWRSLFDODQWLELRWLFVGHOLY-
HUHG E\ D VPDOOSDUWLFOH QHEXOL]HU DQG VRPHGLG QRW ÀQG
GLIIHUHQW UHVXOWV IURP WKRVH REWDLQHGZLWK VDOLQH VROXWLRQ
ODYDJHDQGFDXWLRQHGDJDLQVWWKHSRVVLEOHDGYHUVHHIIHFWV
UHODWHGWRWKHDEVRUSWLRQRIWKHVHGUXJV0RUHUHFHQWO\
DFOLQLFDOWULDOE\9LGHOHUHWDOGLGQRWÀQGDQ\VWDWLVWLFDO
GLIIHUHQFHEHWZHHQ QHEXOL]HG FROLP\FLQ DQGEDFLWUDFLQ LQ
SDWLHQWVSUHYLRXVO\VXEPLWWHGWRDVXUJLFDOSURFHGXUHZKR
ZHUHUHVLVWDQWWRRWKHUWUHDWPHQWV
,Q FRQFOXVLRQ WKHUH LV QR HYLGHQFH IRU UHFRPPHQGLQJ
WKHXVHRIWRSLFDODQWLELRWLFVIRU&56ZLWKDQGZLWKRXW13V
Corticosteroids in chronic rhinosinusitis 
,Q&56ZKHWKHUZLWKRUZLWKRXWQDVDOSRO\SV WKHUH LV
RQO\RQHFRQVHQVXVDWWKHPRPHQWLWLVDQLQIODPPDWRU\
GLVHDVHZLWKGLIIHUHQWWULJJHUV7KHUHIRUHQRFKRLFH LV
PRUH UDWLRQDO WKDQ WKH XVH RI GUXJV ZLWK DQWLLQIODP-
PDWRU\ HIIHFWV ZKRVHPDLQ UHSUHVHQWDWLYHV DUH FRUWL-
FRVWHURLGV7KHSRWHQWLDO RI WKHVHGUXJVDVPRGXODWRUV
RI EDFWHULDO SUHVHQFH KDV DOVR EHHQ LQYHVWLJDWHG 7KLV
JURXS RI GUXJV LQFOXGHV RSWLRQV IRU WRSLFDO LQWUDQDVDO
RUDO V\VWHPLF DQG LQMHFWDEOH XVH 7KH LQGLFDWLRQV LQ-
FOXGHFRQWLQXRXVV\PSWRPDWLFFRQWUROVXUJLFDOSUHSDUD-
WLRQDQGSRVWRSHUDWLYHPDLQWHQDQFH7KHVXUJLFDOSUR-
cedure-related use will be discussed in another section 
RIWKLVGRFXPHQW7KHXVHRIWKHVHPHGLFDWLRQVZLOOEH
GLYLGHGEHWZHHQSDWLHQWVZLWKDQGZLWKRXW13V7KLVGL-
YLVLRQLVMXVWLILHGEHFDXVHWKH\DUHWZRGLVWLQFWJURXSVLQ
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WHUPVRISK\VLRSDWKRJHQHVLVV\PSWRPVDQGWKHUDSHXWLF 
UHVXOWV1
7RSLFDOFRUWLFRVWHURLGV&56Z13
7KHVHPHGLFDWLRQV IDYRUDEO\ DOWHU WKH F\WRNLQH SURÀOH LQ
WKHVXEHSLWKHOLDOOD\HUEXWGRQRWHIIHFWDQ\FKDQJHLQWKH
FKDUDFWHULVWLFVRIWKHELRÀOP
*RJJLQHWDOGHPRQVWUDWHGWKHin vitro inhibitor po-
WHQWLDORIEDFWHULDOJURZWKLQWKHIRUPRIELRÀOPZKHQH[-
SRVHGWRWRSLFDOFRUWLFRVWHURLGV,QDV\VWHPDWLFUHYLHZRI
VWXGLHVLWZDVREVHUYHGWKDWHDUO\VXUJLFDOWUHDWPHQWLV
DEHQHÀFLDOIDFWRUIRUWRSLFDOFRUWLFRVWHURLGHIIHFWLYHQHVV
HVSHFLDOO\E\KHOSLQJZLWKGUXJGLVWULEXWLRQLQWKHVLQRQD-
VDOPXFRVD
,Q DQRWKHU V\VWHPDWLF UHYLHZ  VWXGLHV RQ WKH XVH 
RIWKHVHGUXJVLQSDWLHQWVZLWK&56DQGSRO\SRVLVVKRZHGWKDW
WKHVHGUXJVZHUHHIIHFWLYHEXWWKHVDPHHIIHFWLYHQHVVZDV
QRWVHHQLQSDWLHQWVZLWKRXWSRO\SRVLV6LPLODUUHVXOWVZHUH
UHSRUWHG LQDQRWKHUPHWDDQDO\VLV ,QDUHFHQW&RFKUDQH
UHYLHZ WRSLFDO FRUWLFRVWHURLGVZHUH HIIHFWLYH LQ LPSURYLQJ
V\PSWRPVDQGUHGXFLQJSRO\SVL]HDQGWKHUDWHRISRVWVXUJL-
FDOUHFXUUHQFH7KHDXWKRUVDOVRREVHUYHGWKDWSDWLHQWVVXE-
PLWWHGWRSUHYLRXVVLQRQDVDOVXUJHU\UHVSRQGHGEHWWHUWRWKLV
WKHUDS\7KH\DOVRUHSRUWHGWKHUHZDVQRGLIIHUHQFHUHJDUG-
LQJDGYHUVHHIIHFWVFRPSDUHGWRWKHSODFHERJURXS  
7KHPDMRUDGYHUVHHIIHFWVRIWRSLFDOFRUWLFRVWHURLGVLQ
DGGLWLRQWRYDU\LQJGHJUHHVRIORFDOLUULWDWLRQDUHHSLVWD[LV
DQGUDUHO\VHSWDOSHUIRUDWLRQ1 ,W LVDOVRZRUWKPHQWLRQLQJ
that in the international literature there are discussions 
DERXW WKH EHQHÀWV RI GLIIHUHQW WHFKQLTXHV RI GLVWULEXWLRQ
DQGGHYLFHVXVHGZLWKWKHGUXJV
Topical corticosteroids in CRSsNP
8QOLNHSDWLHQWVZLWKSRO\SRVLVWKHUHVXOWVLQWKHJURXSZLWK-
RXW SRO\SV DUH QRW DV KRPRJHQHRXV WKHUH DUH UHSRUWV RI
SRVLWLYHHIIHFWVRQV\PSWRPVEXWQRWRQRWKHURXWFRPHV
VXFKDVHQGRVFRSLFVFRUHVDQGUDGLRORJLFDODVSHFW
Systemic corticosteroids in CRSwNP
$UHFHQWV\VWHPDWLFUHYLHZUHFRPPHQGHGWKDWWKHVHGUXJV
EHXVHGRQO\IRUDVKRUWSHULRGDQGIRUSUHRSHUDWLYHSUHSD-
UDWLRQ(326DOVRGLVFXVVHGWKHEHQHÀFLDOHIIHFWVLQ
UHODWLRQWRV\PSWRPVDQGSRO\SUHGXFWLRQEXWVLQFHWKLVLV
DFKURQLFGLVHDVHLWLVZRUWKPHQWLRQLQJWKDWWKHGXUDWLRQ
RIWKHVHEHQHÀFLDOHIIHFWVZDVEULHI1
Systemic corticosteroids in CRSsNP
7KHVDPHUHFHQWV\VWHPDWLFUHYLHZVXJJHVWHGWKDWWKHUH
is no evidence that either indicates or contraindicates 
WKH XVH RI V\VWHPLF FRUWLFRVWHURLGV LQ WKLV VXEJURXS 
(326FRUURERUDWHVWKLVRSLQLRQUHÁHFWLQJWKHDYDLO-
DEOHOLWHUDWXUH1
Comments
7KHUDS\ZLWKWRSLFDODQGRUV\VWHPLFFRUWLFRVWHURLGVLVDQ
LPSRUWDQWSDUWRI&56WUHDWPHQW7KLVHIIHFWLVGHPRQVWUDW-
HGPRVW FRQYLQFLQJO\ LQ SDWLHQWVZLWK SRO\SRVLV$OWKRXJK
PRUH VWXGLHVDUH UHTXLUHG WR VXSSRUW WKLV FODLP WKH\DUH
FRQVLGHUHGDVDOOLHVLQWKHÀJKWDJDLQVW&56LQJHQHUDOHV-
SHFLDOO\ ZKHQ XVHG WRSLFDOO\ 6\VWHPLF DGPLQLVWUDWLRQ LV
VXJJHVWHGIRUFDVHVRI&56ZLWKXQFRQWUROOHGV\PSWRPVLQ
ZKLFKWKHJRDOLVWRGHFUHDVHHYHQWHPSRUDULO\WKHLPSDFW
RIWKHGLVHDVHRQWKHSDWLHQW·V OLIH ,QWKHVHVLWXDWLRQV LW
LV UHFRPPHQGHG WR XVH WKH ORZHVW HIIHFWLYH GRVH IRU WKH
VKRUWHVWSRVVLEOHWLPHWRPLQLPL]HWKHSRWHQWLDOO\PRUHVH-
YHUHVLGHHIIHFWV
Antileukotrienes and chronic rhinosinusitis 
1DVDOSRO\SRVLV13LVDFKURQLFLQÁDPPDWRU\GLVHDVHRIWKH
XSSHUUHVSLUDWRU\WUDFWWKDWDIIHFWVWRRIWKHSRSXOD-
WLRQDQGWZRWKLUGVRISDWLHQWVZLWKDFHW\OVDOLF\OLFDFLGVHQ-
VLWLYHDVWKPD7KHKLVWRORJ\RISRO\SVLVVLPLODUWRWKDWVHHQ
LQSRO\SVRISDWLHQWVZLWKDVWKPDDQGLVFKDUDFWHUL]HGE\
DEXQGDQWHRVLQRSKLOVPDVWFHOOVDQGKLJKOHYHOVRISURLQ-
ÁDPPDWRU\F\VWHLQ\OOHXNRWULHQHV1
,WKDVEHHQVXJJHVWHGWKDWRQHSRWHQWLDOFDXVHRI&56Z13
LVDQ\SRWHQWLDO GHIHFW LQWKHHLFRVDQRLGSDWKZD\WKDW LV
VWURQJO\DVVRFLDWHGZLWKDFHW\OVDOLF\OLFDFLGLQWROHUDQFH 
6SHFLÀFDOO\ WKH LQFUHDVHG V\QWKHVLV RI SURLQÁDPPDWRU\
OHXNRWULHQHV DQG GHFUHDVHG V\QWKHVLV RI DQWLLQÁDPPDWR-
U\SURVWDJODQGLQVKDYHEHHQWKHDFFHSWHGPHFKDQLVPQRW
RQO\IRU&56Z13LQDFHW\OVDOLF\OLFDFLGVHQVLWLYHSRO\SRVLV
EXWIRUDFHW\OVDOLF\OLFDFLGWROHUDQWLQGLYLGXDOVDVZHOO 
5HJDUGLQJOHXNRWULHQHVDQG&56WKHUHLVDEXQGDQWGDWD
GHPRQVWUDWLQJ WKHLU UROH LQ UHGXFLQJ LQÁDPPDWLRQ HVSH-
FLDOO\ZLWKUHVSHFWWRHRVLQRSKLOVDQGWKHHLFRVDQRLGSDWK-
ZD\7KHXVHRIPRQWHOXNDVWVKRZHGDUHGXFWLRQLQHRVLQ-
RSKLOLF LQÁDPPDWLRQYLDELOLW\DQGF\WRNLQHSURGXFWLRQ LQ
QDVDOSRO\SVDIWHUWUHDWPHQWZLWKPRQWHOXNDVW
'L&DSLWHHWDOXVHGLPPXQRKLVWRFKHPLVWU\LPPXQR-
DVVD\VDQGF\WRSODVPLFFDOFLXPLRQLPDJLQJLQKXPDQPDVW
FHOOVIURPFXOWXUHVDFXWHO\LVRODWHGIURPSDWLHQWVZLWKSRO\-
SRVLV7KH\GHPRQVWUDWHGWKDWFDOFLXPLQÁX[LQWRWKHPDVW
FHOOWKURXJKWKHDFWLYDWLRQSDWKZD\RIFDOFLXPFKDQQHOUH-
OHDVHVWLPXODWHVWKHSURGXFWLRQRIOHXNRWULHQHV&ZKLFK
LQWXUQDFWLYDWHVJUHDWHUFDOFLXPLQÁX[7KHFRPELQDWLRQ
RI ORZ FRQFHQWUDWLRQV RI FDOFLXP UHOHDVH DFWLYDWHG FKDQ-
QHO EORFNHUV DQG OHXNRWULHQH UHFHSWRU DQWDJRQLVWV ZDV DV
HIIHFWLYHDVWKHFRQFHQWUDWLRQRIWKHWZRDQWDJRQLVWVDORQH
WRLQKLELWPDVWFHOODFWLYDWLRQ7KLVIDFWVKRXOGEHIXUWKHU
VWXGLHGLQRUGHUWRDVVHVVZKHWKHUWKHUHLVDQ\FOLQLFDOVLJ-
QLÀFDQFHLQWKLVPDVWFHOOLQKLELWLRQRIDQWLOHXNRWULHQHV 
7KH GDWD UHJDUGLQJ WKH SDWKRSK\VLRORJ\ RI &56 YHU\
FOHDUO\ VXSSRUW WKHXVHRIDQWLOHXNRWULHQHVEXWZKHQ WKH
GDWDIURPUDQGRPL]HGGRXEOHEOLQGHGFOLQLFDOWULDOVRQWKH
HIIHFWLYHQHVVRIOHXNRWULHQHLQKLELWRUVDUHDQDO\]HGWKH\GR
QRWVXSSRUWWKHRUHWLFDOVWXGLHVDVFOHDUO\ 
$IWHUPRUHWKDQ\HDUVRIWKHLUXVHWKHHIIHFWLYHQHVV
RIDQWLOHXNRWULHQHVLQDOOHUJLFUKLQLWLVDQGDVWKPDKDVEHHQ
FOHDUO\GHPRQVWUDWHG0RQWHOXNDVWVKRZHGJRRGHIIHFWLYH-
QHVV IRU WKH WUHDWPHQW RI VHDVRQDO DQG SHUHQQLDO DOOHUJLF
UKLQLWLVLQODUJHGRXEOHEOLQGHG5&7VLQGLFDWLQJVLJQLÀFDQW
LPSURYHPHQW LQ QDVDO DQG RFXODU V\PSWRPV EHWZHHQ RQH
DQGWKUHHGD\VDVZHOODVLQQRFWXUQDOV\PSWRPVTXDOLW\RI
OLIHDQGVOHHS 
7KH DOOHUJLF UKLQLWLV DQG LWV LPSDFW RQ DVWKPD $5,$
LQLWLDWLYH VXJJHVWV WKDW OHXNRWULHQH UHFHSWRU DQWDJRQLVWV
DUHHIIHFWLYHZHOO WROHUDWHGDQGYHU\ VDIH WKH\DUH UHF-
6 
RPPHQGHGIRUXVHLQDGXOWVDQGFKLOGUHQZLWKLQWHUPLWWHQW
DOOHUJLF UKLQLWLV DQG LQ SUHVFKRRO FKLOGUHQ ZLWK SHUVLVWHQW
DOOHUJLF UKLQLWLV /HXNRWULHQH DQWDJRQLVWV VXFK DV PRQ-
WHOXNDVW]DÀUOXNDVWDQG]LOHXWRQZHUHHYDOXDWHGLQVWXG-
LHVLQYROYLQJVHYHUDOSDWLHQWVZLWK&56Z13DQG$(5' 
EXW WKH UHVXOWV ZHUH QRW GHÀQLWLYH 0DQ\ ZHUH RSHQ XQ-
FRQWUROOHGVWXGLHVWKDWVXJJHVWHGDEHQHÀWRIOHXNRWULHQHV
UHJDUGLQJV\PSWRPDWRORJ\WKHVL]HRIWKH13VDQGWKHWR-
PRJUDSKLFVFRUHV2WKHUUHVXOWVLQFOXGHVLJQLÀFDQWVFRUH
LPSURYHPHQW LQ V\PSWRPV RI KHDGDFKH IDFLDO SDLQ DQG
SUHVVXUH HDU GLVFRPIRUW GHQWDO SDLQ SXUXOHQW QDVDO GLV-
FKDUJHSRVWQDVDOGULSQDVDOFRQJHVWLRQZLWKREVWUXFWLRQ
DVZHOODVROIDFWLRQ7KHVHDXWKRUVDOVRFRQFOXGHGWKDW
OHXNRWULHQHPRGLÀHUGUXJVZKHQDGGHGWRVWDQGDUGPHGL-
FDWLRQV LQFOXGLQJFRUWLFRVWHURLGVUHVXOW LQQDVDOV\PSWRP
LPSURYHPHQWLQSDWLHQWVZLWK&56ZLWKDQGZLWKRXWSRO\SR-
VLV+RZHYHUGDWDIURPDGRXEOHEOLQGHG5&7GLGQRW
FRQVLVWHQWO\VXSSRUWWKHEHQHÀWRIDQWLOHXNRWULHQHWKHUDS\
LQSDWLHQWVZLWK&56$OWKRXJK WKH\DUHHIIHFWLYH LQ
SDWLHQWVZLWK$(5'WKDWHIIHFWLVQRJUHDWHUWKDQLVVHHQLQ
DFHW\OVDOLF\OLFDFLGWROHUDQWLQGLYLGXDOV 
7KH FRPELQDWLRQ RI PRQWHOXNDVW ZLWK LQWUDQDVDO FRUWL-
FRVWHURLGVKDVEHHQVKRZQWREHHIIHFWLYHLQ&56$FFRUGLQJ
WR)HUJXVVRQHWDOPRQWHOXNDVWDGGHGWRLQWUDQDVDOFRU-
WLFRVWHURLGV LPSURYHV V\PSWRPV LQSDWLHQWVZLWK&56ZLWK
H[FHOOHQWVDIHW\SURÀOH$UHFHQWVWXG\HYDOXDWLQJWKHSRVW-
RSHUDWLYHHIIHFWVRIPRQWHOXNDVWDQGLQWUDQDVDOPRPHWDVRQH
LQSDWLHQWVZLWK&56Z13VKRZHGFRPSOHPHQWDU\UHVXOWVEH-
WZHHQWKHGUXJV%RWKWUHDWPHQWVOHGWRDVLJQLÀFDQWUHGXF-
WLRQ LQ6127VFRUHVDQG13VZLWKDPDUJLQDOEHQHÀWRI
PRQWHOXNDVWDORQH)RUWKHVHUHDVRQVOHXNRWULHQHDFWLRQ
ZKHQDQDO\]HGIURPWKHSHUVSHFWLYHRIHYLGHQFHEDVHGPHG-
LFLQHUHYHDOVOLPLWHGOHYHORIHIÀFDF\,,,DQGORZJUDGHRI
UHFRPPHQGDWLRQ&IRUSDWLHQWVZLWK&56Z13
Comments
,QLWLDOO\XVHGLQWKHWUHDWPHQWRIDVWKPDDQGWKHQDOOHUJLF
UKLQLWLVDQWLOHXNRWULHQHVKDYHEHHQXVHGIRUPRUHWKDQ
\HDUVDQGKDYHSURYHQHIÀFDF\OHYHORIHYLGHQFH$DQGUHF-
RPPHQGDWLRQIRUWKHVHGLVHDVHV/DWHUWKH\ZHUHXVHG
LQ RWKHU FKURQLF QDVDO GLVHDVHVPDLQO\ &56ZLWK RUZLWK-
RXWQDVDOSRO\SVEHFDXVHRIWKHKLJKPRUELGLW\DQGWKHORZ
TXDOLW\RIOLIHRIDIIHFWHGSDWLHQWV
0RQWHOXNDVWKDVEHHQWKHPRVWRIWHQXVHGDQWLOHXNRWULHQH
WRGDWHDQG WKHUHDUHGDWDGHPRQVWUDWLQJ LWVDFWLRQDVD
OHXNRWULHQH UHFHSWRU DQWDJRQLVW ,WV DQWLLQÁDPPDWRU\ DF-
WLRQVPDLQO\WKRVHUHODWHGWRHRVLQRSKLOVDQGLWVF\WRNLQHV
KDYHEHHQGHPRQVWUDWHGE\VHYHUDOVWXGLHV$QRWKHULPSRU-
WDQWIDFWRUUHODWHGWRPRQWHOXNDVWLVLWVKLJKVDIHW\DQGWRO-
HUDELOLW\EHLQJIUHHRIDGYHUVHHIIHFWVHYHQLQFKLOGUHQ 
:KDW LV FOHDUO\ FRQFOXGHG LV LWV XVHIXOQHVV LQ DOOHUJLF SD-
WLHQWV ZLWK DVWKPD DQG LQ WKRVH ZLWK DFHW\OVDOLF\OLF DFLG
LQWROHUDQFH 7KHVH DUH WKH SDWLHQWVZLWK &56 WKDW VKRXOG
XVHDQWLOHXNRWULHQHVDV WUHDWPHQWZKHWKHUDVDQDGMXQFW
WKHUDS\RUQRWLQWKHSRVWRSHUDWLYHSHULRGDQGDVPDLQWH-
QDQFHWKHUDS\
$FFRUGLQJWR6FDGGLQJHWDORYHUWLPH LWEHFRPHV
apparent that certain patients respond better to antileukot-
ULHQHVWKDQRWKHUV7KHUHDVRQVIRUWKLVIDFWDUHEHFRPLQJ
JUDGXDOO\ FOHDUHU DQG JHQHWLF FKDUDFWHULVWLFV DUHEHLQJ
DVVRFLDWHGZLWKWKHVHUHVSRQVHV7KHSKDUPDFRJHQHWLFWHVWV
UHTXLUHGWRLGHQWLI\SDWLHQWVZKRPLJKWEHQHÀWPRUHDUHQRW
\HWDYDLODEOH7KHUHIRUHDVLPSOHWKHUDSHXWLFWHVWIRUDS-
SUR[LPDWHO\RQHPRQWKZLWKPRQLWRULQJWKURXJKREMHFWLYH
DQGVXEMHFWLYHPHDVXUHVLVVXJJHVWHGHVSHFLDOO\LQSDWLHQWV
ZKRVHWUHDWPHQWVZLWKRWKHUPHGLFDWLRQVKDYHVKRZQOLP-
LWHGUHVSRQVH3DWLHQWVZKRPD\SUHVHQWZLWK&KXUJ6WUDXVV
V\QGURPHDUHWKHH[FHSWLRQ
Acetylsalicylic acid desensitization 
$FHW\OVDOLF\OLFDFLGGHVHQVLWL]DWLRQLQFDVHVRI&56KDVEHHQ
DFOLQLFDOWUHDWPHQWRSWLRQLQSDWLHQWVZLWK$(5'7KLVGLV-
HDVH LV FKDUDFWHUL]HGE\&56ZLWK SRO\SRLGGHJHQHUDWLRQ
DVWKPDDQGDFHW\OVDOLF\OLFDFLGLQWROHUDQFH3DWLHQWVKDYHD
KLJKUDWHRIGLVHDVHUHFXUUHQFHGHSHQGRQFRUWLFRVWHURLGV
DQGKDYHDKLJKUDWHRIUHFXUUHQWQDVDOVXUJHU\RUUHTXLUH
16$,' WKHUDS\ IRU RWKHUPHGLFDO UHDVRQV VXFK DV FKURQLF
DUWKULWLVRUFRURQDU\GLVHDVH'HVHQVLWL]DWLRQFDQEHSHU-
IRUPHGWKURXJKWKHQDVDOLQKDODWLRQDQGLQMHFWDEOHURXWHV
7KHSURSRVHGGHVHQVLWL]DWLRQWKHUDS\ZDVÀUVWGHVFULEHGLQ
DQGZDVVXSSRUWHGE\WKHREVHUYDWLRQRILPSURYHPHQW
RIVLQRQDVDOV\PSWRPVZLWKWKHXVHRIDFHW\OVDOLF\OLFDFLG
IRUWKHWUHDWPHQWRIRWKHUV\VWHPLFGLVHDVHV
Desensitization methodology
7KHGUXJVXVHG IRUGHVHQVLWL]DWLRQDUHDFHW\OVDOLF\OLFDFLG
DQGO\VLQHDFHW\OVDOLF\ODWH7KHLPSURYHPHQWREWDLQHGZLWK
WKLVSURFHVVLVGRVHGHSHQGHQWDQGDIWHUPDLQWHQDQFHGRVH
GLVFRQWLQXDWLRQ QDVDO V\PSWRPV UHFXUZLWKLQ D IHZGD\V
5HJDUGOHVVRIWKHURXWHWKHUHLVQRSUHGHÀQHGGRVHIRUWKH
VWDUW RI GHVHQVLWL]DWLRQ RU IRU LWV GDLO\PDLQWHQDQFH 7KH
SURWRFROVDUHEDVHGRQFRQWUROOHGDQGSURJUHVVLYHDGPLQLV-
WUDWLRQRIVPDOODQGLQFUHDVLQJGRVHVRIDFHW\OVDOLF\OLFDFLG
LQJHVWHGZLWKLQ WZR WR WKUHH GD\VZKHQ WKH SDWLHQW FDQ
LQJHVWPJDQGH[KLELWQRDGYHUVHUHDFWLRQVWKUHHKRXUV
ODWHU WKH\ DUH VDLG WR EH WROHUDQW7KH SURFHGXUH VKRXOG
DOZD\VEHSHUIRUPHGLQDKRVSLWDOVHWWLQJGXHWRSRWHQWLDO
occurrence of severe adverse reactions, which can occur in 
WRRIFDVHV0DLQWHQDQFH LVSHUIRUPHG
E\GDLO\DGPLQLVWUDWLRQRIGRVHVRIWRPJ
6WDQGDUG GHVHQVLWL]DWLRQ LV SHUIRUPHGZLWK WKH XVH RI
DFHW\OVDOLF\OLF DFLG DGPLQLVWHUHG RUDOO\ IRU WKUHH WR ÀYH
GD\V DQG WKHUHDIWHU WKH GRVH VKRXOG EHPDLQWDLQHG GDL-
O\'XHWRJDVWURLQWHVWLQDOHIIHFWVDSSUR[LPDWHO\RI
SDWLHQWV GLVFRQWLQXH WUHDWPHQW EXW WUHDWPHQW ZLWKGUDZ-
DO GHFUHDVH WR  ZKHQ SURWRQ SXPS LQKLELWRUV DUH XVHG
FRQFRPLWDQWO\ /\VLQH DFHW\OVDOLF\ODWH DGPLQLVWHUHG
WKURXJKQDVDOURXWHKDVEHHQHPSOR\HGLQPRUHUHFHQWVWXG-
ies and carries a lower risk of side effects, as shown in the 
VWXG\E\0LOOHUHWDOWKDWHYDOXDWHGSDWLHQWVRQO\
WKUHHKDGDQDGYHUVHUHDFWLRQWRDGRVHKLJKHUWKDQPJ
RI DFHW\OVDOLF\OLF DFLG :KHQ XVLQJ O\VLQH DFHW\OVDOLF\ODWH
WKURXJK WKH LQKDODWLRQ URXWH WKHDGYHUVHHIIHFW LV XVXDO-
O\PRGHUDWHEURQFKRVSDVPVUHYHUVLEOHZLWKEHWDDJRQLVWV
ZKHQWKHLQWUDYHQRXVURXWHLVXVHGWKHUHLVQRKLJKHULQFL-
dence of adverse effects than with the other routes, with 
WKH DGYDQWDJH RI GLVFRQWLQXLQJ WKH LQIXVLRQ LI VHYHUH DG-
YHUVHHIIHFWVRFFXU$Q\RIWKHURXWHVXVHGUHTXLUHPRQL-
WRULQJGXHWRWKHULVNRIWKHVHVHYHUHDGYHUVHHIIHFWVZKLFK
PD\RFFXUDIWHULQJHVWLRQRIIURPWRPJRIDFHW\O-
VDOLF\OLFDFLG7KHDGGLWLRQRILQWUDQDVDONHWRURODFLQWKH
GHVHQVLWL]DWLRQWHVWZDVHIIHFWLYHVDIHDQGDFKLHYHGWKH
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GHVHQVLWL]DWLRQGRVHRIDFHW\OVDOLF\OLFDFLGPRUHTXLFNO\,Q
WKHDVVHVVHGSURWRFROVNHWRURODFLVXVHGLQIRXULQFUHDVLQJ
GRVHV DW PLQXWH LQWHUYDOV DQG WKHQ RUDO DFHW\OVDOLF\OLF
DFLGLVLQWURGXFHG
Mechanism of desensitization
7KHGHVHQVLWL]DWLRQPHFKDQLVPLVEDVHGRQWKHEORFNDGH
RI WKH OLSR[\JHQDVH SDWKZD\$ GHFUHDVH LQ OHXNRWULHQH
%DQGWKURPER[DQH%KDVEHHQGHPRQVWUDWHGLQDFXO-
WXUHG FHOO PRGHO DIWHU GHVHQVLWL]DWLRQ DV KDV D UHGXF-
WLRQ LQEURQFKLDO UHVSRQVLYHQHVV WR OHXNRWULHQH%DIWHU
GHVHQVLWL]DWLRQKDVVWDUWHG(RVLQRSKLOVDFWLYDWLRQKDV
DOVREHHQGHVFULEHG IROORZLQJ LQWUDQDVDO GHVHQVLWL]DWLRQ
ZLWKO\VLQHDFHW\OVDOLF\OLFDFLGZKLFKLVPDLQWDLQHGERWK
LQWKH LQLWLDODQG ODWHSKDVHV&\VWHLQ\O OHXNRWULHQHZDV
DOVRLQFUHDVHGLQWKHLQLWLDOSKDVHEXWLWGLGQRWUHPDLQ
VR LQ WKH ODWH SKDVH 5L]N VXJJHVWV WKH SRVVLELOLW\ RI
WKHLQKLELWLRQRIDQLQWUDFHOOXODUELRFKHPLFDOSDWKZD\LQ-
YROYLQJ DQWLLQÁDPPDWRU\ LQWHUOHXNLQV ,/ DQG ,/ 
,Q D UHFHQW VWXG\ LWZDV SRVWXODWHG WKDW DFHW\OVDOLF\OLF
DFLGLQJHVWLRQUHGXFHVWKHDFWLYDWLRQRIW\URVLQHNLQDVH
ZKLFKLQKLELWVWKHSKRVSKRU\ODWLRQRI67$7UHGXFLQJWKH
SURGXFWLRQRI,/ZLWKFRQVHTXHQWGHFUHDVHLQWKHSUR-
GXFWLRQRIF\VWHLQ\OOHXNRWULHQH&\V/7DQGWKHH[SUHV-
VLRQ RI &\V/7 UHFHSWRU UHVXOWLQJ LQ LQÁDPPDWRU\ WLVVXH
UHGXFWLRQ7KHDXWKRUVKDYHIRXQGVLJQLÀFDQWV\PSWRP
LPSURYHPHQW ZKHQ GHVHQVLWL]DWLRQ ZDV FRQWLQXHG IRU D
SHULRGRIRQH WR VL[\HDUVZLWK VLJQLÀFDQWGHFUHDVHV LQ
WKH XVH RI RUDO FRUWLFRVWHURLGV IRU DVWKPD WKH GRVH RI
QDVDOFRUWLFRVWHURLGVWKHQXPEHURILQIHFWLRQVWKHQHHG
WR XQGHUJR QDVDO VXUJHU\ SHU \HDU WKH QXPEHU RI KRV-
SLWDOL]DWLRQV DQG LPSURYHPHQW LQ ROIDFWLRQ LQ WKHVH SD-
WLHQWV 
7KH HIIHFWLYHQHVV RI GHVHQVLWL]DWLRQ ZDV DOVR GHPRQ-
VWUDWHGLQWKHDVVHVVPHQWRISRO\SUHFXUUHQFHUDWH,QWKH
JURXS RI SDWLHQWV XQGHUJRLQJ GHVHQVLWL]DWLRQ WKH UHFXU-
UHQFHUDWHVDWRQHDQGVL[\HDUVZHUHDQGZKHUHDV
LQWKHJURXSZLWKRXWGHVHQVLWL]DWLRQLWZDVDQG
UHVSHFWLYHO\7KHUHZDVDGUDPDWLFGLIIHUHQFHLQFRVWGXHWR
WKHORZFRVWRIDFHW\OVDOLF\OLFDFLGDQGLPSUHVVLYHUHGXFWLRQ
RIKRVSLWDOL]DWLRQVDQGVXUJHULHV
,QFRQFOXVLRQGHVHQVLWL]DWLRQLVDWUHDWPHQWRSWLRQIRU
FDVHVZLWKLQFUHDVHGPRUELGLW\DQGFDQUHVXOWLQVLJQLÀFDQW
LPSURYHPHQWIRUPRVWVLQRQDVDOV\PSWRPVFRPSDUHGWRLWV
XVH IRU DVWKPD WKH XVH RI DFHW\OVDOLF\OLF DFLG O\VLQH DQG
LQWUDQDVDONHWRURODFPD\FRQWULEXWHWRWKHUHGXFWLRQRIDG-
YHUVH HIIHFWV RI GHVHQVLWL]DWLRQ +RZHYHU IXUWKHU VWXGLHV
VKRXOGEHSHUIRUPHG WR VWDQGDUGL]H WKHPHWKRGRORJ\DQG
WKHDFHW\OVDOLF\OLFDFLGPDLQWHQDQFHGRVHWREHXVHG
Antifungals
$OWKRXJKVHYHUDOVWXGLHVKDYHGHPRQVWUDWHGWKHFRH[LVWHQFH
RIIXQJLLQWKHQRVHERWKLQKHDOWK\LQGLYLGXDOVDQGLQWKRVH
ZLWK&56WKHUHDUHVWLOOVRPHZKRUHFRPPHQGWKHXVHRI
WRSLFDODQWLIXQJDOVIRUWKHWUHDWPHQWRIWKLVGLVHDVH7KH
XVHRIWRSLFDOQDVDODPSKRWHULFLQ%ZDVDVVRFLDWHGZLWKORZ-
HU13UHFXUUHQFHDQGLPSURYHPHQWLQV\PSWRPVDQGFRP-
SXWHG WRPRJUDSK\ ÀQGLQJV HVSHFLDOO\ ZKHQ DGPLQLVWHUHG
WRJHWKHUZLWK O\VLQHDFHW\OVDOLF\ODWH DFFRUGLQJ WR VWXGLHV
ZLWKRXWDFRQWUROJURXS1DVDOLUULJDWLRQZLWKDP-
SKRWHULFLQ%VXVSHQVLRQWZLFHGDLO\IRUIRXUZHHNVVKRZHG
UHVROXWLRQRIWKH13VLQRIFDVHV+RZHYHUVXEVH-
TXHQWFRQWUROOHGJURXSVWXGLHVXVLQJWRSLFDODPSKRWHULFLQ
%LUULJDWLRQRUVSUD\GLGQRWGHPRQVWUDWHVLJQLÀFDQWEHQ-
HÀFLDO HIIHFW IRU SDWLHQWVZLWK &56ZLWK RUZLWKRXW SRO\-
SRVLV7KHUHZDVQRGLIIHUHQFHLQLQÁDPPDWRU\PDUNHUVLQ
WKHFRQWUROJURXSZLWKWKHXVHRIDQWLIXQJDOVDQGKHDOLQJ
ZDVEHWWHU LQ WKH FRQWURO JURXS$ UDQGRPL]HGGRX-
EOHEOLQGHGVWXG\KLJKOLJKWHGWKHKLJKHUUDWHRIDGYHUVHHI-
IHFWVDQGWKHODFNRIEHQHÀWZLWKDQWLIXQJDOWUHDWPHQW 
$QRWKHU GRXEOHEOLQGHG UDQGRPL]HG PXOWLFHQWHU VWXG\
DOVRVKRZHGQRGLIIHUHQFH LQV\PSWRPLPSURYHPHQWDIWHU
WUHDWPHQWZLWKDPSKRWHULFLQ%IRUWKUHHPRQWKVZKHQFRP-
SDUHGWRSODFHER211
5HFHQWO\WKUHHPHWDDQDO\VHVDJUHHGWKDWDOWKRXJKWKH
XVHRIWRSLFDODQWLIXQJDOLPSURYHGWKHUDGLRORJLFDODSSHDU-
DQFH V\PSWRPV GLG QRW LPSURYH VLJQLÀFDQWO\ DQG D KLJK
UDWHRIVLGHHIIHFWVZDVREVHUYHG6RPHVWXG-
LHVZKLFKXVHGLQFUHDVLQJIUHTXHQF\DQGDPRXQWVRIWRSLFDO
DPSKRWHULFLQ% IRXU WLPHVGDLO\ IRUHLJKWZHHNVGLGQRW
DFKLHYHDGGLWLRQDOHIIHFWVZKHQFRPSDUHGWRWKHH[FOXVLYH
XVHRIQDVDOVDOLQHVROXWLRQLQWKHWUHDWPHQWRI&56208,210 
7KHXVHRIDV\VWHPLFDQWLIXQJDOVXFKDVRUDOWHUELQDÀQH
VKRZHGQRLPSURYHPHQWHYHQLQFDVHVRI&56ZLWKWKHSUHV-
HQFHRIIXQJXVLQWKHLQYHVWLJDWLRQDQGDSRVLWLYHFXOWXUH
Studies have also shown bias due to a lack of standardi-
]DWLRQUHJDUGLQJWKHW\SHRIDGPLQLVWUDWLRQGUXJGRVHDQG
OHQJWKRIWUHDWPHQWZKLFKUDQJHGIURPIRXUWRZHHNV 
0RUHRYHUWKHW\SHRIVWRUDJHXVHGIRUDPSKRWHULFLQ%ZDV
TXHVWLRQHGDVWKLVGUXJORVHVLWVVWDELOLW\ZKHQH[SRVHGWR
OLJKW7KXV6KLQHWDO201 conducted a prospective, dou-
EOHEOLQGHG SODFHERFRQWUROOHG 5&7 XVLQJ DPSKRWHULFLQ %
IRUPRQWKVDQGIRXQGQRVLJQLÀFDQWEHQHÀWV LQSD-
WLHQWVZLWK&56Z13
&XUUHQWO\WKHXVHRIDQWLIXQJDOWKHUDSLHVLQ&56LVYHU\
OLPLWHG 6DFNV HW DO SHUIRUPHG
DSODFHERFRQWUROOHG5&7WRHYDOXDWHWKHWUHDWPHQWRI&56
ZLWKWRSLFDODQGRUV\VWHPLFDQWLIXQJDODQGVKRZHGWKDWWKH
VLGH HIIHFWV RXWZHLJK WKH EHQHÀWV RI WUHDWPHQWZLWK DQWL-
IXQJDO DJHQWV +RZHYHU RWKHU UHFHQW VWXGLHV KDYH IRXQG
WKURXJK 3&5 DQDO\VLV RI VLQRQDVDO FDYLW\ VHFUHWLRQ D ODUJH
YROXPHRIXQXVXDOW\SHVRIIXQJLA. alternata, C. cladospori-
oidie, C. herbarum, P. brevicompactum, P. crustosum, and P. 
chrysogenum RQO\ LQSDWLHQWVZLWK&567KHDXWKRUV
UHSRUWHGWKDWWKHUHDUHVXEJURXSVRISDWLHQWVZLWKKLJKFRQ-
FHQWUDWLRQVRIWKHVHIXQJLDQGRWKHUVZLWKRXWIXQJL)XU-
WKHUPRUHWKH\UHSRUWWKDW in vitro studies did not test for 
WKHHQWLUHDYDLODEOHDQWLIXQJDOVSHFWUXPDQGWKHWHVWVZHUH
QRW SHUIRUPHG IRU WKHVH XQXVXDO VSHFLHV7KHUHIRUHPRUH
WKDQRQHDQWLIXQJDOPD\EHQHHGHGLQRUGHUWRHUDGLFDWHWKH
IXQJLIRXQGLQWKHVLQRQDVDOPXFRVD7KHDXWKRUVDOVR
GLVFXVVHG WKH SRVVLELOLW\ RI DQWLIXQJDO WUHDWPHQW IDLOXUH LQ
&56GXHWRLQFRPSOHWHHUDGLFDWLRQRIWKHIXQJLLQWKHQDVDO
FDYLW\
.KDOLOHWDOHYDOXDWHGDQWLIXQJDOWUHDWPHQWLQUHFXU-
UHQWDOOHUJLFIXQJDO&56DIWHUHQGRVFRSLFVLQXVHFWRP\XVLQJ
DQ RUDO DQWLIXQJDO DJHQW LWUDFRQD]ROH IRU WKUHH PRQWKV
DQGRUDQWLIXQJDOQDVDOVSUD\P/ÁXFRQD]ROHLQVDOLQH
VROXWLRQ DQG WKH VDPH WRSLFDO DQWLIXQJDO DJHQW WKURXJK
QDVDO LUULJDWLRQ7KHLU UHVXOWV VKRZHG WKDW WKH UHFXUUHQFH
UDWH ZDV VLPLODU EHWZHHQ SDWLHQWV ZKR UHFHLYHG SODFHER
DQGRUDOLWUDFRQD]ROH7KHJURXSWKDWKDGWKHIHZHVW
6 
UHFXUUHQFHVZDVWKHRQHWKDWXVHGÁXFRQD]ROHVSUD\
VXJJHVWLQJWKDWZKHQDOOHUJLFIXQJDO56$)56LVVXVSHFWHG
LWZRXOGEHDSSURSULDWHWRREWDLQDFXOWXUHIRUIXQJLHYHQ
ZLWK D QHJDWLYH UHVXOW IRU IXQJL LQ WKH DQDWRPRSDWKRORJL-
FDODVVHVVPHQW0RUHRYHUWKH\FRPPHQWWKDWVRPHDXWKRUV
UHFRPPHQG WKH XVH RI WRSLFDO DQWLIXQJDOV LQ FRPELQDWLRQ
ZLWK WRSLFDO QDVDO FRUWLFRVWHURLGV LQ$)56+RZHYHU
RWKHUVWXGLHVFRQWUDGLFWWKHXVHRIWRSLFDODQWLIXQJDOVUH-
SRUWLQJWKDWWKHLUXVHPD\HYHQZRUVHQV\PSWRPVDQGFDXVH
GHOHWHULRXV VLGH HIIHFWV LQFOXGLQJ WKH QHSKURWR[LFLW\ DQG
KHSDWRWR[LFLW\ VHHQ ZLWK V\VWHPLF DQWLIXQJDOV 6RPH DX-
WKRUV KDYH REVHUYHG JRRG UHVXOWVZLWK LWUDFRQD]ROH LQ UH-
IUDFWRU\$)56 Rains and Mineck defend the use of 
DFRPELQDWLRQRILWUDFRQD]ROHDQGRUDODQGWRSLFDOVWHURLGV
ZLWKHQGRVFRSLFVXUJHU\IRUWKHFRQWURORI$)56FRQVLGHULQJ
WKDWLQUHIUDFWRU\FDVHVWKHUHPD\EHPLQLPDOIXQJDOLQ-
YDVLRQLQWKHVLQRQDVDOPXFRVD7KHDXWKRUVFRQFOXGHGWKDW
WKHWRSLFDODQWLIXQJDOÁXFRQD]ROHVSUD\RU LUULJDWLRQFDQ
VLJQLÀFDQWO\ UHGXFH &56Z13 UHFXUUHQFH DIWHU HQGRVFRSLF
VLQXVHFWRP\,QWKHLURSLQLRQWKHUHLVQREHQHÀWLQDGGLQJ
V\VWHPLFWUHDWPHQWZLWK LWUDFRQD]ROHEHFDXVHWKHV\V-
WHPLFDQWLIXQJDODJHQWGRHVQRWUHDFKWKHWDUJHWVLQFHWKH
IXQJXVOLHVRQWKHPXFRVDOVXUIDFHZLWKRXWSHQHWUDWLQJLW
DQGWKHUHIRUHLVQRWUHDFKHGE\EORRGLHWKHIXQJXVDFWV
E\WULJJHULQJDQDOOHUJLFDQGQRQLQIHFWLRXVUHDFWLRQ)RU
VRPHDXWKRUVWKHFRQYHQWLRQDOWUHDWPHQWZLWKWRSLFDOFRUWL-
FRVWHURLGVDQGDQWLELRWLFVLQSDWLHQWVGXULQJWKHSRVWRSHUDWLYH
SHULRGRI$)56VKRZVUHDVRQDEOHEHQHÀWVLQSUHYHQWLQJSRO\S
UHFXUUHQFH7KHUHVXOWVFRUUHODWHGZHOOZLWKWKHÀQGLQJV
RIDVWXG\E\-HQHWDOZKRREVHUYHGWKDWRI
SDWLHQWVZLWKDOOHUJLFIXQJDO56$)56LPSURYHGDIWHUWUHDW-
PHQWZLWKÁXFRQD]ROHQDVDOVSUD\0RUHRYHU:HVFKWDHWDO 
SHUIRUPHGDUDQGRPL]HGGRXEOHEOLQGHGSODFHERFRQWUROOHG
WULDOZLWKWRSLFDODQWLIXQJDODPSKRWHULFLQ%LQSDWLHQWVZLWK
&56ZLWKLQHIIHFWLYHUHVXOWV
Due to the controversial results of these studies, it is be-
OLHYHG WKDW WKHUHDUHGLIIHUHQW JHQRW\SHV DQG DFFRUGLQJ WR
HQYLURQPHQWDODQGEHKDYLRUDOLQÁXHQFHVGLIIHUHQW&56SKHQR-
W\SHVDUHJHQHUDWHG7KHUHIRUHIXQJLFHDVHGWREHWKHPDLQ
DJHQWLQWKHSK\VLRSDWKRJHQHVLVRI&56DQGH[HUWOLPLWHGLQ-
ÁXHQFHLQWKH$)56VXEJURXS%RWKWKHWUHDWPHQWVZLWKWRSLFDO
DQGV\VWHPLFDQWLIXQJDOVLQ&56KDYHQRWVKRZQHYLGHQFHRI
WKHLUHIIHFWLYHQHVVLQWKHFXUUHQWOLWHUDWXUH
3UHRSHUDWLYH SHULRG LQ SDWLHQWV ZLWK VXUJLFDO
indications
7KH SURFHGXUHV XVHG EHIRUH &56 VXUJLFDO SURFHGXUHV DUH
QRWKRPRJHQRXVDQG WKHUHDUH IHZHYLGHQFHEDVHGSXEOL-
FDWLRQV
&RPELQDWLRQVRIDQWLELRWLFVVWHURLGVQDVDOODYDJHDQG
QDVDO GHFRQJHVWDQWV DUH WKHPRVW FRPPRQO\ XVHGPHGL-
FDWLRQVSURFHGXUHVLQWKHSUHRSHUDWLYHPDQDJHPHQW7KH
use of antibiotics to prevent postoperative infections has 
EHHQ DGRSWHG LQ HQGRVFRSLF VLQRQDVDO VXUJHU\ (66 LQ
ZKLFKRI WKH FDVHVKDYHSRWHQWLDOO\SDWKRJHQLF VSH-
FLHVLQWKHQDVDOFDYLW\VXFKDVS. aureus, KlebsiellaVSS
DQGRUE. coli0RUHRYHUSDWLHQWVZLWK&56XVXDOO\UHFHLYH
repeated courses of antibiotics, which favors the develop-
PHQWRI UHVLVWDQWSDWKRJHQLFVSHFLHV$OWKRXJKDQWLELRWLFV
DUHZLGHO\XVHGE\VXUJHRQVSUHRSHUDWLYHO\DLPLQJWRGH-
FUHDVHLQÁDPPDWLRQE\PLQLPL]LQJLQIHFWLRQDQGWKHUHIRUH
LPSURYLQJ WKH RSHUDWLYH ÀHOG WKHUH DUH QR FOLQLFDO WULDOV
MXVWLI\LQJ WKLV SUDFWLFH DQG RQO\ D IHZ VWXGLHV KDYH DV-
VHVVHGWKHSRVWRSHUDWLYHPDQDJHPHQW 
$FFRUGLQJWR3RUWHODHWDORIWKHVXUJHRQVSUH-
VFULEHGDQWLELRWLFVSUHRSHUDWLYHO\ZKHUHDVGLGVRSRVW-
RSHUDWLYHO\ 7KH GUXJV XVHGZHUH DPR[LFLOOLQFODYXODQDWH
FODULWKURP\FLQHU\WKURP\FLQDQGGR[\F\FOLQHDPRQJRWK-
HUVIRUDSHULRGUDQJLQJEHWZHHQVHYHQWRGD\V$UHFHQW
VXUYH\DPRQJPHPEHUVRIWKH$PHULFDQ5KLQRORJLF6RFLHW\
IRXQGWKDWDSSUR[LPDWHO\RIRWRUKLQRODU\QJRORJLVWVSUH-
VFULEHGDQWLELRWLFVIRUWKUHHWRIRXUZHHNVLQWKHWUHDWPHQW
RI&56
,QVRPHLQVWLWXWLRQVVXFKDV6WDQIRUG8QLYHUVLW\DQGWKH
-RKQV+RSNLQV+RVSLWDOSDWLHQWVDUHDGYLVHGDERXWWKHSRV-
VLELOLW\RIXVLQJDQWLELRWLFVSUHRSHUDWLYHO\LQWKHSUHVHQFH
RI DFWLYH LQIHFWLRQ ,Q %UD]LO WKH 8QLYHUVLW\ RI 6mR 3DXOR
863SURWRFROSURSRVHVDPR[LFLOOLQFODYXODQDWHÀYHWRVHY-
HQGD\VEHIRUHVXUJHU\IRUSDWLHQWVZLWKVHYHUHLQÁDPPD-
WRU\LQIHFWLRQV
0DLHU DQG 6WUXW]501 GHVLJQHG D VWXG\ ZLWK  SD-
WLHQWV LQFOXGLQJ VRPH VXEPLWWHG WR SDURWLGHFWRP\ DQG
QHFN GLVVHFWLRQ7KLUW\VL[ SDWLHQWV LQ WKH VLQRQDVDO HQ-
GRVFRSLFVXUJHU\VXEJURXSZHUHUDQGRPO\DGPLQLVWHUHGD
VLQJOHGRVHRIJFHIXUR[LPH LQWUDYHQRXVO\SUHRSHUD-
WLYHO\RUWKDWGUXJSOXVWKUHHDGGLWLRQDOGRVHVHYHU\HLJKW
KRXUVSRVWRSHUDWLYHO\7KHUHZHUHQRUHSRUWVRILQIHFWLRQ
RUVLGHHIIHFWVIRUDQ\SDWLHQWLQWKH(66VXEJURXSIURP
HLWKHUWUHDWPHQWDUP
,QWUDRSHUDWLYH SURSK\ODFWLF DQWLELRWLF WKHUDS\ LV DOVR
FRQWURYHUVLDO6RPHJXLGHOLQHV501,502IRUDQWLELRWLFSURSK\-
OD[LVLQVXUJHU\VXFKDVWKDWE\WKH6XUJLFDO,QIHFWLRQ6RFL-
HW\/DWLQ$PHULFDGRQRWUHFRPPHQGWKHXVHRIDQWLELRWLFV
LQHQGRVFRSLFVXUJHULHV,Q%UD]LOKRZHYHUÀUVWOLQHKRVSL-
WDOVUHFRPPHQGWKHDGPLQLVWUDWLRQRISURSK\ODFWLFDQWLEL-
RWLFV&HID]ROLQLVHIIHFWLYHDJDLQVWPHWKLFLOOLQVXVFHSWLEOH
Staphylococcus and Streptococcus H[FHSW SQHXPRFRFFXV
DQGVRPH*UDPQHJDWLYHEDFLOOLDQGLVWKHÀUVWFKRLFHIRU
WKHSURSK\OD[LVRISRWHQWLDOO\FRQWDPLQDWHGVXUJHULHV&OLQ-
GDP\FLQ FDQ EH XVHG LQ SDWLHQWV DOOHUJLF WR EHWDODFWDP
$PR[LFLOOLQFODYXODQDWHLVWKHÀUVWFKRLFHIRUVXUJHULHVZLWK
ULVNRIFRQWDPLQDWLRQE\DQDHURELFPLFURRUJDQLVPV$QWLEL-
RWLFSURSK\OD[LVPXVWEHXVHGGXULQJDQHVWKHVLD7KHGRVH
VKRXOGEHUHSHDWHGLIWKHRSHUDWLQJWLPHH[FHHGVWKHKDOI
OLIH RI WKH DQWLELRWLF RU LIPDMRU EOHHGLQJ  WR  RI
EORRGYROXPHRFFXUVUHTXLULQJQRIXUWKHUGRVHVSRVWRSHU-
DWLYHO\
5HJDUGLQJSUHRSHUDWLYHXVHRIFRUWLFRVWHURLGVERWKRUDO
DQGWRSLFDODGPLQLVWUDWLRQVKDYHZHOOGRFXPHQWHGHIIHFWV
RQ&56HVSHFLDOO\LQELODWHUDOQDVDOSRO\SRVLV1RQHWKHOHVV
WKHUHLVQRVWDQGDUGL]DWLRQRIGRVHDQGRUW\SHRIRUDOFRU-
WLFRVWHURLGWREHXVHG6RPHVWXGLHVKDYHVKRZQWKHHIIHF-
WLYHQHVVRISUHRSHUDWLYHFRUWLFRVWHURLGVRQRSHUDWLYHÀHOG
LPSURYHPHQWUHGXFHGEOHHGLQJDQGVXUJLFDOWLPH
:ULJKWDQG$JUDYDOSHUIRUPHGDGRXEOHEOLQGHGSOD-
FHERFRQWUROOHG5&7LQSDWLHQWVXQGHUJRLQJHQGRVFRSLFVXU-
JHU\ZLWK&56Z133DUWLFLSDQWVZHUHUDQGRPL]HGWRUHFHLYH
PJRISUHGQLVRQHRUSODFHERIRUÀYHGD\VSUHRSHUDWLYHO\
DQGQLQHGD\VSRVWRSHUDWLYHO\7KHUHZDVQRGLIIHUHQFHEH-
WZHHQWKHJURXSVZLWKUHVSHFWWRSRVWRSHUDWLYHV\PSWRPV
$QRWKHU UDQGRPL]HG FOLQLFDO WULDO HYDOXDWHG WKHHIIHFW
RIDVLQJOHGRVHRISUHGQLVRORQHPJNJGRVHKSULRU
 6
WRVXUJHU\versusÀYHGD\VRISUHGQLVRORQHPJNJGD\
EHIRUHVXUJHU\DQGSUHRSHUDWLYHO\LQSDWLHQWVZLWKEL-
ODWHUDO13V7KHSDWLHQWVXQGHUZHQWVXUJHU\XQGHUJHQHUDO
DQHVWKHVLD XVLQJ WKH VDPH SURWRFRO 0HDQ DUWHULDO EORRG
SUHVVXUHZDVPP+J LQERWKJURXSV0HDQEOHHGLQJ
GXULQJWKHRSHUDWLRQZDVP/LQJURXS$DQG
P/LQJURXS%ZLWKDVLJQLÀFDQWGLIIHUHQFHEH-
WZHHQJURXSV7KHUHZDVQRVLJQLÀFDQWGLIIHUHQFHEHWZHHQ
JURXSVUHJDUGLQJWKHVXUJHRQV·RSLQLRQRQWKHTXDOLW\RIWKH
RSHUDWLYH ÀHOG ,Q FRQFOXVLRQ LQ FRQWUDVW WR WKH VLQJOH 
PJNJGRVH RI SUHGQLVLORQH WUHDWPHQWZLWK WKDW GRVDJH
IRUÀYHGD\VFDQUHGXFHEORRGORVVGXULQJVXUJHU\DQGLP-
SURYHWKHTXDOLW\RIWKHRSHUDWLYHÀHOG508
$ GRXEOHEOLQGHG UDQGRPL]HG VWXG\ DQDO\]HG  SD-
WLHQWV ZLWK &56 ZLWK DQG ZLWKRXW 13 2I WKDW JURXS 
UHFHLYHG PRPHWDVRQH IXURDWH 0) DQG WKH RWKHU  D
SODFHERIRUIRXUZHHNVSULRUWR(66%OHHGLQJLQWKHJURXS
WUHDWHGZLWK0)ZDVP/OHVVWKDQWKDWLQWKHFRQ-
WUROJURXSP/7KHGLIIHUHQFHEHWZHHQJURXSVZDV
P/ZKLFKZDV VWDWLVWLFDOO\ VLJQLÀFDQW7KH WLPH RI
VXUJHU\ZDVPLQXWHVLQWKH0)JURXSDQGPLQXWHVLQ
WKHFRQWUROJURXS7KHGLIIHUHQFHZDVPLQXWHVZKLFK
ZDVVWDWLVWLFDOO\VLJQLÀFDQW7KHTXDOLW\RIWKHHQGRVFRSLF
VXUJLFDO ÀHOGZDV VLJQLÀFDQWO\ EHWWHU LQ SDWLHQWV WUHDWHG
ZLWK0)7KHXVHRI WKH WRSLFDOFRUWLFRVWHURLG0)SUHRS-
HUDWLYHO\FDQLPSURYHHQGRVFRSLFYLVLRQUHGXFHEOHHGLQJ
DQG GHFUHDVH WLPH RI VXUJHU\ LQ SDWLHQWV ZLWK &56 ZLWK
DQGZLWKRXWSRO\SVXQGHUJRLQJHQGRVFRSLFVXUJHU\RIWKH
SDUDQDVDOVLQXVHV509
Comments 
$OWKRXJK WKHUH DUH FRQWURYHUVLHV LQ SDWLHQWV ZLWK &56V13
ZLWK SXUXOHQW VHFUHWLRQ DPR[LFLOOLQFODYXODQDWH  PJ
K RU FHIXUR[LPH PJ K IRU VHYHQ WR WHQ
GD\VFDQEHXVHGSUHRSHUDWLYHO\DQGPDLQWDLQHGIRUVHYHQ
WRGD\VSRVWRSHUDWLYHO\,QVRPHFDVHVÁXRURTXLQRORQHV
DQGPDFUROLGHVPD\EHSUHVFULEHG
,QSDWLHQWVZLWK&56Z13WKHXVHRIRUDOFRUWLFRVWHURLGV
IRUWKUHHWRÀYHGD\VHJSUHGQLVRQHPJNJGD\LV
VXJJHVWHGZKLFKLVFRQWLQXHGSRVWRSHUDWLYHO\DFFRUGLQJWR
H[WHQWRIWKHGLVHDVH
,UULJDWLRQRI WKHQDVDOPXFRVDZLWK LVRWRQLF VDOLQHDQG
K\SHUWRQLFVDOLQHVROXWLRQVZLWKDQGZLWKRXWSUHVHUYDWLYHV
LVDFODVVLFDQGVDIHPHDVXUHLQWKHWUHDWPHQWRI&56LWLV
YHU\XVHIXOWRPRELOL]HVHFUHWLRQVDQGWRSURPRWHPXFRVDO
K\GUDWLRQSUHDQGSRVWRSHUDWLYHO\+RZHYHUWKHUHLVQRHY-
LGHQFHIRUDEHQHÀFLDODFWLRQLILWLVXVHGDORQH
3UHRSHUDWLYH HYDOXDWLRQ DFFRUGLQJ WR SDWLHQW
age and comorbidities 
%HFDXVHWKH\ LQFUHDVHFRDJXODWLRQWLPHDQGWKXV LQFUHDVH
EOHHGLQJSDWLHQWVDUHDGYLVHGWRVWRSWDNLQJDFHW\OVDOLF\OLF
DFLGLEXSURIHQDQGRWKHU16$,'VYLWDPLQ(JLQNRELORED
JLQVHQJDQGJDUOLFWDEOHWVVHYHQWRWHQGD\VSUHRSHUDWLYHO\
,I WKHSDWLHQW LVDQWLFRDJXODWHG LWVKRXOGEHGLVFRQWLQXHG
VHYHQ WR WHQ GD\V SULRU WR HQGRVFRSLF VLQXV VXUJHU\ LI DW
DOO SRVVLEOH 7KH SDUWLDO WKURPERSODVWLQ DQG SURWKURPELQ
WLPH VKRXOGEHQRUPDO$VWKPDWLFVSDWLHQWVRU WKRVHZLWK
RWKHUFRPRUELGLWLHVVKRXOGEHFRPSHQVDWHGSUHRSHUDWLYHO\
)RULQVWDQFHSDWLHQWVZLWKDVWKPDPD\PDLQWDLQEURQFKR-
GLODWRUVSUD\VXQWLOWKHGD\RIVXUJHU\7KRVHXVLQJVWHURLGV
FKURQLFDOO\FDQ UHFHLYHPJRI LQWUDYHQRXVK\GURFRUWL-
VRQHDWWKHLPPHGLDWHSUHRSHUDWLYHSHULRG&7LVHVVHQWLDO
LQVXUJLFDOSODQQLQJDQGPXVWEHDEOHWREHYLHZHGLQWKH
RSHUDWLQJURRP7KHSDWLHQWVKRXOGEHLQVWUXFWHGUHJDUGLQJ
WKHSURFHGXUH WREHSHUIRUPHG WKH VWHSVRI WKH VXUJHU\
DQGWKHLQKHUHQWULVNVRIWKHSURFHGXUHDQGWKLVVKRXOGEH
GRFXPHQWHGE\DVLJQHGLQIRUPHGFRQVHQW
Surgical treatment: techniques
6HYHUDO VXUJLFDO WHFKQLTXHVKDYHEHHQGHVFULEHG IRUXVH LQ
SDWLHQWVZLWK&56ZLWKDQGZLWKRXWQDVDOSRO\SRVLVZKRDUH
UHIUDFWRU\ WR PHGLFDO WUHDWPHQW 7KHUH LV QR VLQJOH JROG
VWDQGDUGWHFKQLTXHWKDWFDQEHDSSOLHGWRDOOFDVHV'XHWR
WKHODFNRI5&7VHYHUDODVSHFWVRIWKHVXUJLFDOPDQDJHPHQW
UHPDLQFRQWURYHUVLDO7KHPRVWLPSRUWDQWRIWKHVHLVWKHH[-
WHQWRIVXUJLFDOGLVVHFWLRQ$VDUHVXOWEDVHGPDLQO\RQFDVH
VHULHVVWXGLHVDQGH[SHUWRSLQLRQVFXUUHQWJXLGHOLQHVVXJJHVW
WKDWVXUJLFDOPDQDJHPHQWVKRXOGEHLQGLYLGXDOL]HG7KHFXU-
UHQW WUHQG LQ&56ZLWK DQGZLWKRXW QDVDO SRO\SRVLV LV WKDW
WKH VXUJLFDOGLVVHFWLRQSURFHHGDV IDUDV WKHH[WHQWRI WKH
GLVHDVH1
7KHPRVW FRPPRQO\ XVHG VXUJLFDO DSSURDFK LV WKHHQ-
GRQDVDODFFHVVURXWH+RZHYHUVRPHFDVHVPD\UHTXLUHDQ
H[WHUQDORUDFRPELQHGDFFHVVURXWHVVXFKDVOHVLRQVRIWKH
ODWHUDOPD[LOODU\VLQXVWKHIURQWDOVLQXVRUZKHQWKHUHDUH
QRUHOLDEOHDQDWRPLFDOODQGPDUNVIRUDQH[FOXVLYHHQGRQDVDO
DSSURDFK5HJDUGOHVVRIWKHWHFKQLTXHDQGWKHLQVWUXPHQWV
XVHGWKHUHLVFOHDUO\DOHDUQLQJFXUYHLQ(667KHVXUJHRQ
VKRXOGKDYHGHHSNQRZOHGJHRI WKH VXUJLFDO DQDWRP\DQG
VKRXOGKDYHXQGHUJRQHWUDLQLQJLQVSHFLÀFFRXUVHVRQGLVVHF-
WLRQRIWKHQRVHDQGSDUDQDVDOVLQXVHV
6XUJLFDOWUHDWPHQWRI&56KDVDGYDQFHGJUHDWO\ZLWKWKH
XVH RI VLQRQDVDO HQGRVFRS\7KH LPDJH DFFXUDF\ SURYLGHG
E\ WKHHQGRVFRSHV GHJUHHZLGHDQJOH OHQV DVZHOO DV
WKHLUDQJXODWLRQV DQGGHJUHHVDOORZV IRU WKH
YLVXDOL]DWLRQRIDOOWKHGHWDLOVDQGUHFHVVHVRIWKHSDUDQD-
VDO FDYLWLHV 0RUHRYHU WKH GHYHORSPHQW RI RWKHU VSHFLÀF
HTXLSPHQWDQGWRROVIRULQWUDQDVDODQGVLQXVXVHHJGL-
ODWLRQ EDOORRQV QHXURQDYLJDWRU DQGPLFURGHEULGHU DOORZ
SHUIRUPLQJVXUJLFDOSURFHGXUHVUDQJLQJIURPVLPSOHGLODWLRQ
RIGUDLQDJHRVWLDWRFRPSOHWHPDUVXSLDOL]DWLRQRIWKHSDUD-
QDVDOVLQXVHVLQWRWKHQDVDOFDYLW\510-512
7KH IROORZLQJ SDUDJUDSKV ZLOO EULHÁ\ UHYLHZ WKHPDLQ
HQGRVFRSLFWHFKQLTXHVGHVFULEHGIRUWKHVXUJLFDOWUHDWPHQW
RI&56
7KHPRVWZLGHO\XVHGWHFKQLTXHIRUWKHVXUJLFDOWUHDW-
PHQW RI &56 LV WKH IXQFWLRQDO HQGRVFRSLF VLQXV VXUJHU\
)(66513+RZHYHUWKHZRUG´IXQFWLRQDOµZDVTXHVWLRQHG
DQG PDQ\ QRZ SUHIHU WKH WHUP HQGRVFRSLF VLQXV VXUJHU\
(66ZKLFKZHZLOOXVHKHUHDIWHU7KHZRUG´IXQFWLRQDOµ
ZDV SUHYLRXVO\ XVHG E\ DXWKRUV WR GLIIHUHQWLDWH WKH SUR-
FHGXUH IURP WKH WUDGLWLRQDO WHFKQLTXHV ZKLFK SURPRWHG
FRPSOHWHUHPRYDORISDUDQDVDOVLQXVPXFRVDIRUWKHWUHDW-
PHQW RI &567KH )(66 WHFKQLTXH DV RULJLQDOO\ GHVFULEHG
E\0HVVHUNOLQJHUDLPHGWRLPSURYHYHQWLODWLRQRIWKH
SDUDQDVDOVLQXVHVDQGFRQVHTXHQWO\PXFRFLOLDU\IXQFWLRQ
ZKLOHSUHVHUYLQJWKHPXFRVDDVPXFKDVSRVVLEOH-XGLFLRXV
UHPRYDO RI LQÁDPHG WLVVXH DQG ERQH WR FOHDU DQGZKHUH
QHFHVVDU\H[WHQGWKHQDWXUDOGUDLQDJHRVWLDDUHWKHEDVLF
S28 
WHQHWVRI(66
7KHVXUJLFDOWHFKQLTXHVHPSOR\HGE\VXUJHRQVDUHTXLWH
YDULDEOHHVSHFLDOO\ WKH VXUJLFDO LQVWUXPHQWV WKHDQDWRP-
LF ODQGPDUNV PHWKRGV IRU KHPRVWDVLV WKH VHTXHQFH DQG
HVSHFLDOO\ WKH H[WHQW RI GLVVHFWLRQ 0RVW VXUJHRQV IROORZ
WKHDQWHURSRVWHULRUODPHOODUGLVVHFWLRQDVV\VWHPDWL]HGE\
6WDPPEHUJHUHWDOWKDWEHJLQVZLWKWKHXQFLIRUPSURFHVV
WKHQWKHHWKPRLGEXOODIROORZHGE\WKHEDVDOODPHOODDQG
WKHVSKHQRWRP\2WKHUVKDYHDVPDLQSDUDPHWHUVWKHRXW-
HU OLPLWV RI WKH GLVVHFWLRQ WKDW LV WKH ODPLQD SDS\UDFHD
ODWHUDOO\WKHPLGGOHWXUELQDWHPHGLDOO\DQGWKHVNXOOEDVH
SRVWHULRUO\7KLVLVWKHFHQWULSHWDOWHFKQLTXH515
7KHZD\VXUJHRQVKDQGOHWKHVLQXVRVWLDHVSHFLDOO\RI
WKHPD[LOODU\IURQWDODQGVSKHQRLGDVZHOODVWKHLQWUDVL-
QXV LQÁDPPDWRU\DOWHUDWLRQVDQG WKHPLGGOH WXUELQDWH LV
TXLWH YDULDEOH5HJDUGOHVV RI WKH WHFKQLTXHXVHG LW LV YL-
WDOWKDWWKHQDWXUDOGUDLQDJHRVWLDDUHLQFOXGHGLQVXUJLFDO
GLVVHFWLRQV WR SUHYHQW WKH PXFXV UHFLUFXODWLRQ SKHQRPH-
QDZLWKSRVVLEOH SHUSHWXDWLRQRUHYHQZRUVHQLQJRIWKH
FKURQLFFRQGLWLRQ
7KHWUDGLWLRQDO(66ZDVWKHLQLWLDOSURSRVDOIRFXVHGRQ
WKHUHPRYDORIWKHGLVHDVHSDUWLFXODUO\ORFDWHGLQWKHRVWL-
RPHDWDOFRPSOH[ZLWKHQODUJHPHQWRIWKHQDWXUDOGUDLQDJH
RVWLDDQGPD[LPXPSUHVHUYDWLRQRIWKHVLQRQDVDOPXFRVD
7KHSURFHGXUHTXLFNO\GHYHORSHGLQWRGLVVHFWLRQDQGPRUH
H[WHQVLYHUHVHFWLRQVLQFOXGLQJSRO\SRLGWLVVXHRVWHLWLVDQG
HQODUJHPHQWRIRWKHUQDWXUDOGUDLQDJHRVWLDZKHQDIIHFW-
HG$QRWKHUREMHFWLYHRIWKHWHFKQLTXHLVWKHSRVVLELOLW\RI
DOORZLQJIXUWKHUSHQHWUDWLRQRIWRSLFDOPHGLFDWLRQVSRVWRS-
HUDWLYHO\)RUWKDWSXUSRVHODUJHURSHQLQJVRIWKHSDUDQDVDO
VLQXVHVDUHQHFHVVDU\+RZHYHUVRPHDXWKRUVFKRRVHWKH
VXUJLFDODSSURDFKIRFXVHGRQO\RQWKHWUDQVLWLRQVSDFHVRI
VLQXVHVSUHRVWLDOVSDFHVRIQDWXUDOVLQXVGUDLQDJHWKURXJK
ZKLFKWKHDLUFLUFXODWHVDQGVHFUHWLRQVDUHGUDLQHGUHJDUG-
OHVVRIGLVHDVHH[WHQW,QWKLVWHFKQLTXHFDOOHGPLQ-
LPDOO\ LQYDVLYH VLQXV WHFKQLTXH 0,67 WKH GUDLQDJH RVWLD
DUH QRW H[WHQGHG DQG WKH SURFHGXUH LV SHUIRUPHGPRVWO\
ZLWK WKHPLFURGHEULGHU$W WKHRSSRVLWHH[WUHPHD WHFK-
QLTXHFDOOHGQDVDOL]DWLRQLVXVHGSDUWLFXODUO\LQWKHVXUJLFDO
PDQDJHPHQWRI VHYHUH&56Z13518 ,WFRQVLVWVRIFRPSOHWH
VSKHQRHWKPRLGHFWRP\ ZLWK PXFRVDO UHPRYDO DVVRFLDWHG
ZLWKWRWDOUHVHFWLRQRIWKHPLGGOHWXUELQDWH
$PDMRUREVWDFOHWRWKLVGLVFXVVLRQ LVWKHODFNRIZHOOGH-
VLJQHGFRPSDUDWLYH VWXGLHV WR DOORZ IRU DPRUH VWDQGDUGL]HG
EHKDYLRUDPRQJVXUJHRQV0RUHLPSRUWDQWO\LVWKHODFNRIDSUH-
FLVHXQGHUVWDQGLQJRIWKHHWLRORJLFDOIDFWRUVRI&56DVZHOODV
WKHJUHDWYDULDELOLW\DQGGLVHDVHVHYHULW\DPRQJSDWLHQWV7KXV
the inclusion and exclusion criteria of studies often do not take 
into account such factors as the associated presence or absence 
RISRO\SVJUHDWHURUOHVVHUGHJUHHRIHRVLQRSKLOLDLQWROHUDQFH
WRDQWLLQÁDPPDWRU\VWHURLGVHWF7KHJUHDWGHFLGLQJIDFWRUIRU
VXUJHRQVLVWKHHQGRVFRSLFDQGWRPRJUDSKLFÀQGLQJV
)RUWKHVHUHDVRQVFXUUHQWJXLGHOLQHVLQGLFDWHWKDWVXU-
JLFDO WUHDWPHQW VKRXOG EH LQGLYLGXDOL]HG DFFRUGLQJ WR WKH
SDWLHQW·VFOLQLFDOVLWXDWLRQ1W\SLFDOO\FRUUHODWLQJJUHDWHUH[-
WHQWRIWKHGLVHDVHZLWKDPRUHH[WHQVLYHSURFHGXUH
0DVWHUVRQ HW DO519 FRPSDUHG DQWHULRU HWKPRLGHFWRP\
ZLWK FRPSOHWH HWKPRLGHFWRP\ LQ  SDWLHQWV ZLWK &5-
6Z13 XQGHUJRLQJ (66 7KH WKUHH\HDU IROORZXS VKRZHG
SRO\SUHFXUUHQFHLQRISDWLHQWVVXEPLWWHGWRDQWHUL-
RUHWKPRLGHFWRP\versusRIWKRVHXQGHUJRLQJFRPSOHWH
HWKPRLGHFWRP\7KHVWXG\DOVRGHPRQVWUDWHGWKDWLQH[SH-
ULHQFHGKDQGVWKHFRPSOLFDWLRQUDWHVDUHVPDOODQGGRQRW
GHSHQGRQWKHH[WHQWRIWKHSURFHGXUH
0RUHUHFHQWO\:XHWDO520 evaluated the factors affect-
LQJ WKH WLPH WR UHYLVLRQ VXUJHU\ LQ SDWLHQWVZLWK&56Z13
7KHDXWKRUVREVHUYHG WKDWPLGGOH WXUELQDWH UHVHFWLRQDS-
SHDUV WR LQFUHDVH WKH WLPHRIHIIHFWLYHQHVVRIHQGRVFRSLF
VXUJHU\LQWKHVHFDVHV7KLVLVLQDJUHHPHQWZLWKGDWDSUHYL-
RXVO\GHVFULEHGE\-DQNRYVNLHWDO518
6HYHUDOVWXGLHVPDLQO\FDVHVHULHVKDYHGHPRQVWUDWHG
YHU\ KLJK VXFFHVV UDWHV RI (66 DV WUDGLWLRQDOO\ GHVFULEHG
 RQ DYHUDJH521-523 +RZHYHU UHFHQW HYDOXDWLRQV
VKRZHGWKDWJLYHQWKHKLJKGHJUHHRIPXFRVDOLQÁDPPDWLRQ
VXUJLFDORXWFRPHVDUHZRUVH Moreover, these patients 
PD\KDYHEHWWHURXWFRPHVZLWKPRUHUDGLFDODQGH[WHQVLYH
VXUJHU\VXFKDVHQGRVFRSLFPD[LOODU\PHJDDQWURVWRP\DQG
HQGRVFRSLF PRGLÀHG /RWKURS SURFHGXUH )RUWXQDWH-
O\ WHFKQRORJLFDO LPSURYHPHQWV DOORZ WKHVH PRUH UDGLFDO
WHFKQLTXHVWREHSHUIRUPHGVDIHO\E\HQGRVFRSLFHQGRQDVDO
DSSURDFKLQSDWLHQWVZLWK&56UHFDOFLWUDQWWRPHGLFDOWUHDW-
PHQWDQGWRWUDGLWLRQDOHQGRVFRSLFVXUJHU\
7KHDGYHQWRIWKHPLFURGHEULGHUEURXJKWJUHDWDGYDQFHV
LQHQGRQDVDOVXUJHU\%\IDFLOLWDWLQJWKHUHPRYDORIVWUXFWXUHV
VDIHO\DQGTXLFNO\LQDGGLWLRQWRPDLQWDLQLQJWKHRSHUDWLYH
ÀHOGFOHDQE\FRQVWDQWDVSLUDWLRQRIEORRGDQGVHFUHWLRQVWKH
PLFURGHEULGHULVDQLPSRUWDQWDVVLVWDQWHVSHFLDOO\LQFDVHVRI
H[WHQVLYHSRO\SRVLV5307KHXVHRIWKHQHXURQDYLJDWRUHVSH-
FLDOO\LQFDVHVRIH[WHQVLYHVXUJHU\RUUHRSHUDWLRQFDVHVZKHQ
WKHUHDUHQRUHOLDEOHDQDWRPLFDOSDUDPHWHUVVLJQLÀFDQWO\LQ-
FUHDVHGWKHVDIHW\RI WKHSURFHGXUH531$QRWKHU WHFKQLTXH
LVWKHXVHRIEDOORRQVLQXSODVW\5117KHSURFHGXUHLQYROYHV
LQVHUWLQJDFDWKHWHUZLWKDEDOORRQRIGLIIHUHQWVL]HVWKURXJK
WKHWUDQVLWLRQVSDFHRIWKHSDUDQDVDOVLQXVHVDIWHUYHULI\-
LQJLWVORFDWLRQLQWKHGUDLQDJHRVWLXPWUDQVLOOXPLQDWLRQRU
LPDJH LW LVXVHG WRHQODUJH WKHRVWLDZLWKRXW WLVVXH UH-
VHFWLRQ 7KH SURFHGXUH LV DOVR IHDVLEOH IRU WKHPD[LOODU\
frontal, and sphenoid sinuses, but it is not useful for the 
HWKPRLG7KHSURFHGXUHLVUHODWLYHO\VLPSOHWRSHUIRUPDQG
LVWKHRUHWLFDOO\FRPSHOOLQJEHFDXVHWKHUHLVOHVVWUDXPDWR
the non-affected intranasal structures and a decreased risk 
RISRVWRSHUDWLYH VFDUULQJ+RZHYHU WKH IHZFRPSDUDWLYH
VWXGLHVZLWKWUDGLWLRQDOHQGRVFRSLFWHFKQLTXHVKDYHIDLOHG
WRGHPRQVWUDWHFRQYLQFLQJUHVXOWVWKDWZRXOGMXVWLI\LWVKLJK
FRVW
0DQ\DXWKRUVFRQVLGHUEDOORRQVDV LQVWUXPHQWVDQGQRW
DVDVXUJLFDOWHFKQLTXHPXFKLQWKHVDPHZD\DVWKH\XVH
WKH PLFURGHEULGHU RU QHXURQDYLJDWRU DQG SHUIRUP K\EULG
VXUJHULHV7KDWLVWRJHWKHUZLWKWUDGLWLRQDOHQGRVFRSLFGLV-
VHFWLRQIRULQVWDQFHRIWKHHWKPRLGEDOORRQFDWKHWHUVDUH
XVHGWRGLODWHWKHQDWXUDOGUDLQDJHRVWLDRIWKHRWKHUSDUD-
QDVDOVLQXVHV535
3RVWRSHUDWLYHWRSLFDOWUHDWPHQW
Several products are available for postoperative topical 
WUHDWPHQW7KH\FDQEHDSSOLHGDWKLJKRUORZYROXPHVZLWK
KLJKORZRUQHJDWLYHSUHVVXUH7KHFDSDFLW\RIWKHGUXJ
WRUHDFKWKHDSSURSULDWHDQDWRPLFDOUHJLRQLQWKHSDUDQDVDO
VLQXVHVKDVEHHQ WKH VXEMHFWRIH[WHQVLYH UHVHDUFK LQ WKH
SDVWÀYH\HDUV(IIHFWLYH WRSLFDO WKHUDS\GHSHQGVRQVHY-
HUDOIDFWRUVLQFOXGLQJDSSOLFDWLRQWHFKQLTXHSRVWRSHUDWLYH
VLQRQDVDO DQDWRP\ DQG ÁXLG G\QDPLFV YROXPH SUHVVXUH
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SRVLWLRQ 7KHVH FRPELQHG IDFWRUV DSSHDU WR KDYH VLJQLÀ-
FDQWLPSDFWRQWKHHIIHFWLYHQHVVRIWRSLFDOWKHUDS\RQWKH
DIIHFWHGVLQRQDVDOPXFRVD
7KHPHFKDQLFDOUHPRYDORIPXFXVDQWLJHQVSROOXWDQWV
EDFWHULDDQGLQÁDPPDWRU\SURGXFWVELRÀOPVLVWKHJRDORI
WKH WRSLFDO WUHDWPHQW 7KHVH LQWHUYHQWLRQV RIWHQ GHSHQG
RQ KLJKYROXPHDQGSRVLWLYHSUHVVXUH VROXWLRQV WR SURYLGH
VKHDULQJ IRUFHV WKDW FKDQJH WKH VXUIDFH WHQVLRQ EHWZHHQ
OLTXLGDQGDLU+RZHYHUWKHVDPHDSSURDFKPD\QRWEHVXLW-
DEOH IRU WKH XVH RI SKDUPDFHXWLFDO FRPSRVLWLRQV WKDW UH-
TXLUHSURSHUWLHVDLPHGDWFRPSOHWHGLVWULEXWLRQLQWKHSDUD-
QDVDOVLQXVORQJSHULRGRIFRQWDFWZLWKWKHPXFRVDIRUORFDO
DEVRUSWLRQDQGPLQLPDOZDVWH
,W LV RI XWPRVW LPSRUWDQFH WR FRQWLQXHPHGLFDO WUHDW-
PHQWSRVWRSHUDWLYHO\LQDOPRVWDOOIRUPVRI&56&XUUHQWO\
QDVDO VDOLQH ODYDJH DQG WRSLFDO QDVDO VWHURLGV DUH UHFRP-
PHQGHGDIWHU(66IRU&56
7KHXVHRIPHGLFDWLRQGLUHFWO\DW WKHGLVHDVH VLWHKDV
WKHDGYDQWDJHRIDOORZLQJKLJKORFDOGRVHVDQGPLQLPL]LQJ
VLGHHIIHFWV
7KHWRSLFDOVROXWLRQGLVWULEXWLRQLQWRWKHQRQRSHUDWHG
VLQXVHVDSSHDUVWREHOLPLWHG7KXV(66LVHVVHQWLDOWRDOORZ
HIIHFWLYHWRSLFDOGLVWULEXWLRQWRWKHSDUDQDVDOVLQXVHV17KH
postoperative distribution is superior with positive-pres-
VXUH KLJKYROXPH GHYLFHV /RZYROXPH VSUD\V DQG
GURSVVKRZSRRUGLVWULEXWLRQDQGVKRXOGEHFRQVLGHUHGRQO\
DVWUHDWPHQWIRUWKHQDVDOFDYLW\HVSHFLDOO\EHIRUHWKH(66
7KHUHDUH OLPLWHGGDWDRQ WKHH[DFW YROXPHQHFHVVDU\ WR
DOORZ FRPSOHWH GLVWULEXWLRQ$PRQJ WKH WRSLFDO WKHUDSLHV
XVHGLQWKHSRVWRSHUDWLYHSHULRGRI(66WKHIROORZLQJDUH
QRWHZRUWK\
7RSLFDOFRUWLFRVWHURLGV
7KHUH DUH IRXU UDQGRPL]HG GRXEOHEOLQGHG SODFHERFRQ-
trolled, level 1b trials that evaluated the use of topical 
FRUWLFRVWHURLGV LQWKHHDUO\SRVWRSHUDWLYHSHULRGWKUHHRI
WKHPUHFRPPHQGWKHLUXVHDQGRQO\RQHGLGQRWVKRZ
DQ\EHQHÀWV
CRSsNP
7KHHIIHFWLYHQHVVRIWRSLFDOFRUWLFRVWHURLGVKDVEHHQLQYHV-
WLJDWHGLQGLIIHUHQWVWXGLHVDQGDOPRVWDOOKDYHVKRZQWKDW
&&V FDQ UHGXFH SDWLHQW V\PSWRPV 6WXGLHV KDYH FRP-
SDUHG WKH HIIHFWLYHQHVV RI FOLQLFDO WUHDWPHQW LQ SDWLHQWV
QRWVXEPLWWHGWRVXUJHU\ZLWKFOLQLFDOWUHDWPHQWDIWHU(66
VKRZLQJWKDWWKHODWWHUJURXSSUHVHQWHGDEHWWHUUHVSRQVH
WRWUHDWPHQWDQGEHWWHUROIDFWRU\IXQFWLRQEDVHGRQREMHF-
WLYHDQGVXEMHFWLYHFULWHULD
,QSDWLHQWVZLWK&56V13RQO\WKRVHZKRKDGXQGHUJRQH
SULRU(66VKRZHGV\PSWRP LPSURYHPHQWZLWK WRSLFDOFRU-
WLFRVWHURLG XVH :KHQ WKH W\SHV RI FRUWLFRVWHURLGV ZHUH
HYDOXDWHGFRPSDULQJWKHPRUHUHFHQWPRPHWDVRQHÁXWL-
FDVRQHFLFOHVRQLGHZLWKWKHÀUVWJHQHUDWLRQGUXJVEXGHV-
RQLGHEHWDPHWKDVRQHWULDPFLQRORQHGH[DPHWKDVRQHQR
VLJQLÀFDQWGLIIHUHQFHZDVREVHUYHGUHJDUGLQJV\PSWRPVLQ
HLWKHU JURXS1$ UHFHQW &RFKUDQH UHYLHZ KDV GHPRQVWUDW-
ed that the use of topical corticosteroids in patients with 
&56V13 VKRZHG JUHDWHU EHQHÀW LQ V\PSWRP FRQWURO ZKHQ
WKH\ZHUHLQWURGXFHGGLUHFWO\LQWKHVLQXVFDYLW\LQVWHDGRI
XVLQJFRPPRQQDVDOVSUD\V
CRSwNP
7RSLFDOQDVDOFRUWLFRVWHURLGVDUHVDIHPHGLFDWLRQVWRXVHLQ
SRVWRSHUDWLYHSHULRGRISDWLHQWVZLWK&56Z13ZLWKVLJQLÀ-
FDQWLPSURYHPHQWLQV\PSWRPVSRO\SVL]HDQGUDWHRISRO\S
UHFXUUHQFHLQWKHÀUVW\HDUDIWHUWKHVXUJHU\ 
Patients in the postoperative period of sinonasal sur-
JHU\UHVSRQGHGEHWWHUWRWRSLFDOFRUWLFRVWHURLGVWKDQWKRVH
ZKRGLGQRWXQGHUJRVXUJHU\ZLWKUHVSHFWWRDGHFUHDVHLQ
WKHVL]HRISRO\SV+RZHYHUV\PSWRPDQGQDVDODLUÁRZLP-
SURYHPHQWZHUHQRWVWDWLVWLFDOO\GLIIHUHQWEHWZHHQWKHWZR
JURXSV,QDVWXG\E\5RZH-RQHVHWDOSDWLHQWV
RIZKRPKDGSRO\SVZHUH UDQGRPL]HG WR UHFHLYHÁXWLFD-
VRQHVSUD\SRVWRSHUDWLYHO\VWDUWLQJVL[ZHHNVDIWHU(667KH
FKDQJHLQWKHYLVXDODQDORJVFDOHDQGWKHHQGRVFRSLFDOWHU-
DWLRQVRISRO\SVZHUHVLJQLÀFDQWO\EHWWHULQWKHÁXWLFDVRQH
JURXSLQÀYH\HDUVZKHUHDVPRUHFRXUVHVRISUHGQLVRORQH
ZHUHSUHVFULEHGLQWKHSODFHERJURXSLQWKLVSHULRG
7KHUHDSSHDUVWREHQRVLJQLÀFDQWEHQHÀWLQXVLQJQHZHU
FRUWLFRVWHURLGVPRPHWDVRQHÁXWLFDVRQHDQGFLFOHVRQLGH
LQ FRPSDULVRQ WR WKH ÀUVWJHQHUDWLRQ GUXJV EXGHVRQLGH
EHFORPHWKDVRQH WULDPFLQRORQH IRU V\PSWRPRUSRO\SUH-
GXFWLRQ
7RSLFDODQWLELRWLFV
7KH XVH RI WRSLFDO DQWLELRWLFV LV FRQWURYHUVLDO ZLWK GLV-
DJUHHPHQW DERXW WKH FKRLFH RI DQWLEDFWHULDO DJHQW WR EH
XVHG WKHGRVDJHPHWKRGRIXVH DQGZKHWKHUHIIHFWLYH-
QHVV LV LPSURYHG LQDFDYLW\SRVWRSHUDWLYHO\ 6WXGLHVKDYH
EHHQ FRQGXFWHG ZLWK WRSLFDO SUHSDUDWLRQV RI WREUDP\FLQ
PXSLURFLQQHRP\FLQEDFLWUDFLQFROLP\FLQDQGFLSURÁR[D-
FLQ7KHUHLVLQVXIÀFLHQWHYLGHQFHWRVXSSRUWDFOHDUEHQHÀW
RI XVLQJ WRSLFDO DQWLELRWLFV LQ WKHSRVWRSHUDWLYHSHULRGRI
(66
Nasal irrigation with saline solution 
0DQ\WKHRULHVDERXWWKHSRWHQWLDOSK\VLRORJLFDOEHQHÀWRI
XVLQJ QDVDO VDOLQH VROXWLRQ LUULJDWLRQ KDYH EHHQ SURSRVHG
VXFKDVLPSURYHPHQWLQPXFXVFOHDUDQFHLQFUHDVHGFLOLDU\
EHDW DFWLYLW\ DQGEUHDNXSDQG UHPRYDO RI DQWLJHQV ELR-
ÀOP DQG LQÁDPPDWRU\PHGLDWRUV DVZHOO DV GLUHFW VLQXV
PXFRVDO SURWHFWLRQ7KHXVHRI QDVDO VDOLQH LUULJDWLRQKDV
EHHQ UHFRPPHQGHG E\ RWRUKLQRODU\QJRORJLVWV ERWK DV DQ
DGMXYDQWWKHUDS\IRUFKURQLFVLQRQDVDOV\PSWRPVDVZHOODV
WRPRLVWHQDQGFOHDQVHVLQRQDVDOFORWVDQGFUXVWVDQGSUR-
PRWHPXFRVDOKHDOLQJLQWKHSRVWRSHUDWLYHSHULRG
,VRWRQLF RU K\SHUWRQLF VDOLQH VROXWLRQV DUH RIWHQ XVHG
DVQDVDO VKRZHU LUULJDWLRQZLWKKLJKYROXPHDQG ORZSRV-
LWLYHSUHVVXUHV\ULQJHVWRDFKLHYHDJUHDWHUGHJUHHRIPH-
FKDQLFDOGHEULGLQJQDVDOVSUD\RUQHEXOL]HUIRUWKHWUHDW-
PHQWRISDUDQDVDOVLQXVGLVHDVHVHVSHFLDOO\DVDQDGMXYDQW
WRRWKHUWKHUDSLHVVXFKDV(66 
1DVDO VDOLQH VROXWLRQ LUULJDWLRQFDQ LPSURYHFKURQLF56
V\PSWRPVHVSHFLDOO\DIWHUVLQRQDVDOVXUJHU\
'HSHQGLQJRQWKHPRGHRIDSSOLFDWLRQWKHSHQHWUDWLRQ
RI LVRWRQLFRUK\SHUWRQLF VDOLQH VROXWLRQV LQ WKHSDUDQDVDO
VLQXVHVGLIIHUVGHSHQGLQJRQZKHWKHUSDWLHQWVDUHVXEPLW-
WHGWR(66RUQRW
:RUPDOGHWDOFRPSDUHGWKHXVHRIQDVDOVSUD\QDVDO
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PLVW DQG QDVDO VKRZHUV LQ SDWLHQWV XQGHUJRLQJ (66 (DFK
PHWKRG ZDV WHVWHG XVLQJ D WHFKQHWLXP WUDFHU 7KH DFFX-
PXODWLRQRIUDGLRDFWLYLW\ZDVDVVHVVHGLQWKHDQWHULRUDQG
SRVWHULRUQDVDO FDYLW\PD[LOODU\ VSKHQRLGDQG IURQWDO VL-
QXVHVLQDGGLWLRQWRWKHIURQWDOUHFHVV$OWKRXJKWKHQDVDO
FDYLW\ZDVZHOOLUULJDWHGE\WKHWKUHHWHFKQLTXHVWKHVSUD\
ZDVVLJQLÀFDQWO\PRUHHIIHFWLYHLQSHQHWUDWLQJWKHPD[LOODU\
VLQXV DQG IURQWDO UHFHVV FRPSDUHG WR WKH RWKHUPHWKRGV
7KHVSKHQRLGDQGIURQWDO VLQXVHVZHUHSRRUO\ LUULJDWHGE\
DOOWKUHHPHWKRGV
7KHQDVDOVKRZHUHIIHFWLYHQHVVDIWHUVXUJHU\ZDVHYDO-
XDWHG LQ D EOLQGHG  5&7 1DVDO VKRZHUV ZHUH XVHG E\ 
SDWLHQWVDIWHUVXUJHU\RQRQHVLGHRIWKHQDVDOFDYLW\WKUHH
WLPHV D GD\ IRU VL[ZHHNV7KH RSSRVLWH QDVDO FDYLW\ZDV
QRWLUULJDWHG7KHSUHVHQFHRIDGKHVLRQVSRO\SVFUXVWVVH-
FUHWLRQV RU HGHPDZDV HYDOXDWHG WKUHHZHHNV DQG WKUHH
PRQWKV DIWHU VXUJHU\$W WKUHHZHHNV WKH VDOLQH VROXWLRQ
VKRZHUVLPSURYHGWKHSUHVHQFHRIVHFUHWLRQRUHGHPDEXW
KDGQRHIIHFWRQDGKHVLRQRUFUXVWV$WWKUHHPRQWKVWKHUH
ZHUH QR VLJQLÀFDQW GLIIHUHQFHV EHWZHHQ ERWK QDVDO FDYL-
WLHV550
$ VWXG\ WKDW HYDOXDWHG WKUHH UDQGRPL]HG WULDOV LQ SD-
WLHQWVDIWHUVLQRQDVDOHQGRVFRSLFVXUJHU\GHPRQVWUDWHGWKDW
WZRRIWKHPREWDLQHGEHWWHURXWFRPHVZLWKLQWUDQDVDOVD-
OLQHVROXWLRQZKHQFRPSDUHGZLWKWKHJURXSZLWKRXWLUULJD-
WLRQZKHUHDV WKHWKLUGVKRZHGQRGLIIHUHQFH LQV\PSWRP
VFRUHVEHWZHHQSDWLHQWVZKRXVHGK\SHUWRQLF VDOLQH VROX-
WLRQ DQG WKRVH ZLWKRXW LUULJDWLRQ 3DWLHQWV ZKR XVHG K\-
SHUWRQLFVDOLQHVROXWLRQKDGPRUHSDLQ,QJHQHUDOQRUPDO
VDOLQHVROXWLRQVDUHZHOO WROHUDWHG6LGHHIIHFWV LQFOXGLQJ
QDVDOGLVFRPIRUWQDVDOGLVFKDUJHHSLVWD[LVKHDGDFKHDQG
HDUDFKHDUHUDUH0RVWVWXGLHVVKRZLPSURYHPHQWLQV\PS-
WRPV DQG TXDOLW\ RI OLIH ZLWK WKH XVH RI QDVDO LUULJDWLRQ
EXWZKHWKHUWKHK\SHUWRQLFVDOLQHVROXWLRQLVVXSHULRUWRWKH
LVRWRQLFVROXWLRQUHPDLQVXQFOHDU551
5XGPLNHWDO552UHYLHZHGVL[VWXGLHVRQFDUHDIWHU(66
DQGIRXQGWKDWPRVWRIWKHPVKRZHGLPSURYHPHQWLQV\PS-
WRP VFRUHV XVLQJ VDOLQH VROXWLRQV SRVWRSHUDWLYHO\ $PRQJ
WKHVHVWXGLHVWKHRQHE\/LDQJHWDO553FRPSDUHGLUULJDWLRQV
ZLWKVDOLQHVROXWLRQVFRPELQHGZLWKSRVWRSHUDWLYHGHEULGH-
PHQWversusGHEULGHPHQWDORQHDQGIRXQGWKDWSRVWRSHUD-
WLYHGHEULGHPHQWFRPELQHGZLWKWKHXVHRIVDOLQHVROXWLRQ
LUULJDWLRQVLJQLÀFDQWO\LPSURYHGWKHHQGRVFRSLFDSSHDUDQFH
DQGV\PSWRPV LQSDWLHQWVZLWKPLOG&56DOWKRXJKQR LP-
SURYHPHQWZDVREVHUYHGLQPRGHUDWHDQGVHYHUHFDVHV7KH
DXWKRUVFRQFOXGHGWKDWQDVDOLUULJDWLRQZLWKVDOLQHVROXWLRQ
LVZHOOWROHUDWHGDQGLPSURYHVWKHHQGRVFRSLFDSSHDUDQFH
DQGHDUO\SRVWRSHUDWLYHV\PSWRPVZLWKHYLGHQFHOHYHOE
DQG E552 1DVDO ODYDJHV DUH WKHUHIRUH UHFRPPHQGHG IRU
&56LQWKHSRVWRSHUDWLYHSHULRGLQDGXOWV
Others
 Surfactants:7KHUHDUHQR5&7VWRUHFRPPHQGWKHXVH
RI VXUIDFWDQWV LQFOXGLQJ EDE\ VKDPSRR SRVWRSHUD-
WLYHO\
 Antifungals:1REHQHÀWZDV REVHUYHG LQ5&7RU V\V-
WHPDWLF UHYLHZV RQ WKHXVH RI WRSLFDO DQWLIXQJDOV LQ
WKHSRVWRSHUDWLYHSHULRGRI&56
 Furosemide:%DVHGRQFXUUHQWGDWDRIORQJWHUPSRVW-
RSHUDWLYH SHULRG RI QDVDO VXUJHU\ WUHDWPHQW ZLWK
IXURVHPLGHLVQRWUHFRPPHQGHG
 Capsaicin:5&7ZDVSHUIRUPHGLQSDWLHQWVDWWKHSRVWRS-
HUDWLYHSHULRGRI(66XVLQJFDSVDLFLQFRWWRQVZDELQWR
WKHPLGGOHPHDWXVRIERWKQRVWULOVIRUPLQXWHVRQFH
DZHHNIRUÀYHZHHNVFRPSDULQJWKHPZLWKWKHFRQWURO
JURXS7KHWUHDWHGJURXSVKRZHGLPSURYHGVWDJLQJRI
SRO\SRVLVWKLVLVDJUDGH&UHFRPPHQGDWLRQ
Comments
1DVDOODYDJHZLWKLVRWRQLFVDOLQHVROXWLRQPD\EHXVHGLQWKH
LPPHGLDWHSRVWRSHUDWLYHSHULRGRI&56DVZHOODVWRSLFDO
nasal corticosteroids, which can be initiated two to three 
ZHHNVDIWHUVXUJHU\RUDIWHUWKHGLVDSSHDUDQFHRIFUXVWV
7KHUHDUHQRUHOHYDQWGDWDLQWKHOLWHUDWXUHWRVXSSRUWWKH
XVHRIRWKHUWRSLFDOQDVDODJHQWVLQWKHSRVWRSHUDWLYHSHULRG
RI&56
3RVWRSHUDWLYHV\VWHPLFWUHDWPHQW
3RVWRSHUDWLYH V\VWHPLF WUHDWPHQW RI &56ZLWK RU ZLWKRXW
QDVDOSRO\SVPD\LQYROYHWKHXVHRIFRUWLFRVWHURLGVDQGDQ-
WLELRWLFVDQGLVGLVFXVVHGEHORZ
Corticosteroids
$IWHU WKHVXUJLFDO WUHDWPHQWRI&56 V\VWHPLFFRUWLFRVWHU-
RLGVPD\EHXVHG LQPDLQO\ WZRZD\V LQVKRUWGRVHVEH-
WZHHQVHYHQDQGGD\VZLWKDPDLQWHQDQFHGRVHWKURXJK-
RXW WUHDWPHQW RU IRU ORQJHU SHULRGV XVLQJ GHFUHDVLQJ
GRVHV7KHPDLQUROHRIFRUWLFRVWHURLGVLQWKLVW\SHRI
GLVHDVH LVWRUHGXFHPXFRVDO LQÁDPPDWLRQWKXVSURYLGLQJ
EHWWHUVXUJLFDOUHVXOWV+RZHYHUWKHVHGUXJVDUHVWLOODYRLG-
HGE\PDQ\VXUJHRQVGXHWRWKHLUSRWHQWLDOVLGHHIIHFWV
$ SKDVH E WULDO UDQGRPL]HG GRXEOHEOLQGHG SODFH-
ERFRQWUROOHGSHUIRUPHGE\:ULJKWDQG$JUDZDO evaluated 
WKHHQGRVFRSLFÀQGLQJV LQWKHSRVWRSHUDWLYHSHULRG LQSD-
WLHQWV ZLWK &56Z13ZKR XVHG PJ GDLO\ RI SUHGQLVRQH
ÀYHGD\VEHIRUHWKHVXUJLFDOSURFHGXUHSOXVPJDGD\
IRUQLQHGD\VSRVWRSHUDWLYHO\,QDGGLWLRQWRDEHWWHULQWUD-
RSHUDWLYHVWDWXVLQWKHSDWLHQWVWDNLQJFRUWLFRVWHURLGVWKH
UHVXOWVVKRZHGVLJQLÀFDQW LPSURYHPHQWLQHQGRVFRSLFPX-
FRVDO DSSHDUDQFH XS WR VL[PRQWKV SRVWRSHUDWLYHO\PRUH
HYLGHQW LQ WKH VHFRQGZHHN ,W LVZRUWKPHQWLRQLQJ WKDW
UHJDUGLQJSRVWRSHUDWLYHV\PSWRPVWKHUHZDVQRGLIIHUHQFH
EHWZHHQ WKH WUHDWPHQW JURXSV%RWKJURXSV SODFHERDQG
SUHGQLVRQHVKRZHGVLJQLÀFDQWLPSURYHPHQWSRVWRSHUDWLYH-
O\ZKHQFRPSDUHGZLWKWKHSUHRSHUDWLYHSHULRG
$IWHUFDUHIXODVVHVVPHQWRIWKHULVNVDQGEHQHÀWVWKH
XVHRIRUDOFRUWLFRVWHURLGVIRUVKRUWSHULRGVRIWLPHFDQEH
FRQVLGHUHG DLPLQJ WR PLQLPL]H LQÁDPPDWLRQ GXULQJ WKH
KHDOLQJ SHULRG DQG SUHYHQW FRPSOLFDWLRQV DVVRFLDWHGZLWK
PXFRVDOHGHPDDQGFUXVWIRUPDWLRQHVSHFLDOO\LQFDVHVRI
&56Z13 
5HJDUGLQJWKHXVHRIFRUWLFRVWHURLGVLQWKHSRVWRSHUDWLYH
SHULRGRISDWLHQWVZLWK$)56PDQ\QRQSODFHERFRQWUROOHG
VWXGLHV VKRZHG D SRVLWLYH HIIHFW 5XSD HW DO in 
D SURVSHFWLYH UDQGRPL]HG GRXEOHEOLQGHG SODFHERFRQ-
WUROOHGWULDOOHYHOEFRPSDUHGWKHRXWFRPHVRISDWLHQWV
VXEPLWWHG WR VXUJHU\ZLWKDGLDJQRVLVRI$)562QHJURXS
RISDWLHQWV UHFHLYHGPJRISUHGQLVRQHRUDOO\DGD\ IRU
VL[ZHHNVDQGVXEVHTXHQWO\GHFUHDVHGGRVHVIRUVL[ZHHNV
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ZKLOH DQRWKHU JURXSZDV JLYHQ SODFHER IRU ZHHNV$I-
WHUWKLVSHULRGDVLJQLÀFDQWLPSURYHPHQWZDVREVHUYHGUH-
JDUGLQJV\PSWRPVDQGDWWKHHQGRVFRSLFH[DPLQDWLRQLQWKH
JURXS WKDWKDGXVHGFRUWLFRVWHURLGV$OO SDWLHQWV UHFHLYHG
WRSLFDO FRUWLFRVWHURLGV DQG V\VWHPLF DQWLIXQJDO LWUDFRQD-
]ROHIRUZHHNV$WPRQWKVSRVWRSHUDWLYHO\SDWLHQWV
ZKRKDGLQWHUUXSWHGWKHWUHDWPHQWLQFOXGLQJWRSLFDOFRUWL-
FRVWHURLGVKDGGLVHDVHUHFXUUHQFH,WLVWKHUHIRUHGLIÀFXOW
WRDVVHVVZKHWKHUWUHDWPHQWZLWKRUDOFRUWLFRVWHURLGVIRU
ZHHNVKDGDQLPSDFWRQHYROXWLRQDWPRQWKV
Antibiotics
7KHSXUSRVHRIDQWLELRWLFXVHSRVWRSHUDWLYHO\LVWRSUHYHQW
infection of the secretions retained in the paranasal sinuses 
LPPHGLDWHO\DIWHUVXUJHU\,IWKHUHLVSXUXOHQWVHFUHWLRQGXU-
LQJWKHVXUJLFDOSURFHGXUHDQWLELRWLFVVKRXOGEHSUHVFULEHG
EDVHGRQWKHFXOWXUHDQGVHQVLWLYLW\WHVW2WKHUZLVHDQWLEL-
RWLFVHIIHFWLYHDJDLQVWWKHPRVWFRPPRQSDWKRJHQVVKRXOG
EHHPSOR\HG$PHWDDQDO\VLVDQGV\VWHPDWLFUHYLHZSXE-
OLVKHGLQWKDW LQFOXGHGWKUHHDUWLFOHVGHPRQVWUDWHG
WKDWWKHSURSK\ODFWLFXVHRIDQWLELRWLFVLQWKHSRVWRSHUDWLYH
SHULRGGLGQRWUHVXOWLQVWDWLVWLFDOO\VLJQLÀFDQWUHGXFWLRQRI
LQIHFWLRQHQGRVFRSLFVFRUHVDQGV\PSWRPV,WLVZRUWK
PHQWLRQLQJ WKH UDQGRPL]HGGRXEOHEOLQGHGSODFHERFRQ-
WUROOHG WULDO OHYHO E FRQGXFWHGE\$OEXHW DO which 
HYDOXDWHGWKHSURWRFROIRUWKHXVHRIPJRIDPR[LFLO-
OLQ WZLFHGDLO\ IRU WZRZHHNVSRVWRSHUDWLYHO\7KH UHVXOWV
VKRZHGLPSURYHPHQWRIV\PSWRPVZLWKLQWKHÀUVWÀYHGD\V
DQGRIWKHHQGRVFRSLFDSSHDUDQFHZLWKLQWKHÀUVWGD\V
$GGLWLRQDOO\WKHUHZDVDVLJQLÀFDQWUHGXFWLRQLQFUXVWIRU-
PDWLRQ$QRWKHUOHYHOEVWXG\DVVHVVHGWKHXVHRIDQWLEL-
RWLFVIRUMXVWWZRGD\VSRVWRSHUDWLYHO\DQGREVHUYHGQRHI-
IHFWLYHUHVXOW
7KHUH LV RQO\ RQH OHYHO E VWXG\ SXEOLVKHG LQ 
ZKLFK IRXQG EHQHÀWV UHJDUGLQJ WKH XVH RIPDFUROLGHV IRU
ORQJSHULRGVZHHNVSRVWRSHUDWLYHO\$VWKHUHDUHQR
RWKHUVSHFLÀFVWXGLHVWKDWDVVHVVHGWKHHIIHFWVRIWKLVPHG-
LFDWLRQVSHFLÀFDOO\LQWKHSRVWRSHUDWLYHSHULRGPDFUROLGHV
KDYHEHHQXVHGIRUDORQJWLPHUHJDUGOHVVRIWKHSRVWRS-
HUDWLYHSHULRG,QWKLVVHQVHWKHHYLGHQFHLVFRQWUDGLFWRU\
LQOLJKWRIFXUUHQWNQRZOHGJHLWSRLQWVWRSRVVLEOHSRVLWLYH
UHVXOWVLQSDWLHQWVZLWK&56V13DQGQRUPDO,J(
Comments
,QVSLWHRIWKHVFDUFLW\RIOLWHUDWXUHGDWDRQDQWLELRWLFHI-
fectiveness in the postoperative period of endoscopic sinus 
VXUJHU\LWLVEHOLHYHGWKDWWKH\FDQLPSURYHV\PSWRPVDQG
HQGRVFRSLFDSSHDUDQFHLIXVHGIRUDORQJHUSHULRGDWOHDVW
GD\VEXWWKHUHLVQRFRQFOXVLYHGDWDDERXWWKHGXUDWLRQ
RIWKHVHEHQHÀWV,QJHQHUDOSHQLFLOOLQGHULYDWLYHVSDUWLFX-
ODUO\DPR[LFLOOLQFODYXODQLFDFLGDQGFHIXUR[LPHD[HWLODUH
WKHPRVWFRPPRQO\XVHG
Antifungals
.HQQHG\HWDOSHUIRUPHGDVLQJOHFRQWUROOHGWULDOEFRP-
SDULQJ WKHXVHRI WKHDQWLIXQJDO WHUELQDÀQHZLWKSODFHER LQ
SDWLHQWVZLWKFKURQLF56ZLWKQDVDOSRO\SVZKRVKRZHGRUGLG
QRWVKRZSRVLWLYLW\IRUIXQJL7KHUHVXOWVGHPRQVWUDWHGWKDW
WHUELQDÀQHGLGQRWLPSURYHV\PSWRPVRUSRVWRSHUDWLYHUDGL-
RORJLFDOÀQGLQJVHYHQLQFDVHVZKHUHWKHFXOWXUHZDVSRVLWLYH
IRUIXQJL$QXPEHURIRWKHUQRQFRQWUROOHGWULDOVVKRZHGFRQ-
ÁLFWLQJUHVXOWVUHJDUGLQJWKHSRVWRSHUDWLYHXVHRIV\VWHPLFDQ-
WLIXQJDOVLQ&56ZLWKVRPHRIWKHPVKRZLQJVLJQLÀFDQWVLGHHI-
IHFWVRIVXFKPHGLFDWLRQ%DVHGRQFXUUHQWGDWD
WKHXVHRIV\VWHPLFDQWLIXQJDOVLQWKHSRVWRSHUDWLYHSHULRGRI
FKURQLF56ZLWKQDVDOSRO\SVLVQRWUHFRPPHQGHG1
6SHFLDODVSHFWVRIUKLQRVLQXVLWLVLQFKLOGUHQ
(SLGHPLRORJ\
2QDYHUDJHFKLOGUHQ\RXQJHUWKDQ\HDUVRIDJHKDYHEH-
WZHHQ WZR DQG VHYHQ HSLVRGHV RI XSSHU UHVSLUDWRU\ WUDFW
LQIHFWLRQV857,SHU\HDU,IWKH\DWWHQGNLQGHUJDUWHQ
DQGGD\FDUHFHQWHUVWKHQXPEHUHSLVRGHVLQFUHDVHVWR
SHU\HDU,WLVHVWLPDWHGWKDWWRRI857,VGHYHORS
LQWR$%56RFFXUULQJPRVWRIWHQLQFKLOGUHQLQWKHLUÀUVW\HDU
RIOLIHDQGWKRVHDWWHQGLQJGD\FDUH 
Paranasal sinuses in the child 
1RWDOOSDUDQDVDOVLQXVHVDUHGHYHORSHGDWELUWK
 )URQWDO VLQXV LWV GHYHORSPHQW VWDUWV DW  \HDUV RI
DJHZLWKVORZJURZWKWKHUHDIWHU2QO\WRRI
FKLOGUHQ\RXQJHUWKDQ\HDUVKDYHDUDGLRJUDSKLFDOO\
YLVLEOHIURQWDOVLQXV2YHUZLOOKDYHIURQWDOVLQXV
SQHXPDWL]DWLRQRQ&7E\WKHDJHRI
 (WKPRLGDQGPD[LOODU\ VLQXVHV WKH\DUHDOUHDG\GH-
YHORSHGHQRXJKDWELUWKWKHVHDUHWKHRQHVWKDWKDYH
FOLQLFDO VLJQLÀFDQFH LQ567KHHWKPRLGVLQXVHVJURZ
UDSLGO\XQWLO\HDUVRIDJHDQGWKHLUGHYHORSPHQWLV
FRPSOHWHDWDURXQG\HDUVRIDJH7KHPD[LOODU\
VLQXVXVXDOO\ LVSQHXPDWL]HGDWELUWKDQG LWVYROXPH
LVDSSUR[LPDWHO\P/DW\HDUVRIDJHP/DW
\HDUVDQGP/DW\HDUV0RVWRIWKHJURZWK
DIWHU\HDUVRIDJHRFFXUVLQWKHORZHUSRUWLRQZLWK
SQHXPDWL]DWLRQRIWKHDOYHRODUSURFHVVRFFXUULQJDIWHU
WKHVHFRQGDU\GHQWLWLRQ7KHÁRRURIWKHPD[LOODU\VL-
QXVZKLFKLVKLJKHUWKDQWKHQDVDOFDYLW\ÁRRUOHYHOLQ
FKLOGUHQZLOOORZHUDQGLWZLOOEHDSSUR[LPDWHO\
PPLQIHULRUWRWKHQDVDOFDYLW\LQDGXOWOLIH
 6SKHQRLGVLQXVDWELUWKWKHVSKHQRLGVLQXVLVDVPDOO
HYDJLQDWLRQ RI WKH VSKHQRHWKPRLGDO UHFHVV $W DJH
\HDUV LWH[WHQGVSRVWHULRUO\DQGDWDJHDURXQG
RISDWLHQWVKDYHSQHXPDWL]DWLRQWKDWLVYLVLEOHRQ
&7 LW UHDFKHV IXOO GHYHORSPHQW DW DSSUR[LPDWHO\
\HDUVEXWLWFDQFRQWLQXHWRJURZLQWRDGXOWKRRG
'HÀQLWLRQDQGFODVVLÀFDWLRQRI$56LQFKLOGUHQ
$56LVGHÀQHGDQGFODVVLÀHGLQFKLOGUHQLQWKHVDPHZD\DV
LWLVLQDGXOWV
Diagnosis 
7KHFOLQLFDOGLDJQRVLVRI$56LQFKLOGUHQLVQRWHDV\WRHVWDE-
OLVK0DQ\V\PSWRPVDUHFRPPRQWRRWKHUFKLOGKRRGGLVHDV-
HVVXFKDVFROGVÁXDQGDOOHUJLFUKLQLWLV$GGLWLRQDOO\WKHUH
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DUHOLPLWDWLRQVDQGGLIÀFXOWLHVLQWKHFOLQLFDOH[DPLQDWLRQRI
WKHSHGLDWULFSRSXODWLRQ
Most frequent signs and symptoms
6WXGLHVLQFKLOGUHQZLWK$56VKRZWKDWWKHFOLQLFDOSLFWXUH
RIWHQLQFOXGHVIHYHUWRUKLQRUUKHDWR
FRXJKWRDQGSDLQWR38 in addition to 
UHWURQDVDOVHFUHWLRQDQGQDVDOREVWUXFWLRQ19,QFKLOGUHQXS
WR SUHVFKRRO DJH WKH SDLQ V\PSWRP KDV ORZ SUHYDOHQFH
EHLQJUHSODFHGE\FRXJKZKHUHDVLQVFKRROFKLOGUHQDQGDG-
ROHVFHQWVSDLQEHFRPHVPRUHFRPPRQ
$OWKRXJK WKHUH DUH QRW PDQ\ VWXGLHV RQ WKH VXEMHFW
PRVWSK\VLFLDQVDQGJXLGHOLQHV UHFRPPHQG WKDW WKHGLDJ-
QRVLVRI$%56VKRXOGEHFOLQLFDOEDVHGRQWLPHRIHYROXWLRQ
857,V\PSWRPVODVWLQJPRUHWKDQWHQGD\VDEUXSWRQVHW
RIPDUNHGV\PSWRPVDVHDUO\DVLQWKHÀUVWIRXUGD\VRU
V\PSWRPVZRUVHQLQJDIWHUWKHLQLWLDOSHULRGRILPSURYHPHQW
GXULQJ D 857, NQRZQ DV ´GRXEOHZRUVHQLQJµ +LJK IHYHU
DEXQGDQWQDVDOSXUXOHQWGLVFKDUJHSHULRUELWDOHGHPDDQG
IDFLDOSDLQPD\EHSDUWRIWKHVLJQVDQGV\PSWRPV 
Clinical examination 
,Q DGGLWLRQ WR WKH VLJQV DQG V\PSWRPVPHQWLRQHG DERYH
QDVDO HQGRVFRS\ KHOSV LQ WKH GLDJQRVLV DQG GLIIHUHQWLDWHV
EHWZHHQYLUDODQGEDFWHULDOFDVHVE\DOORZLQJYLVXDOL]DWLRQ
RIQDVDODQGQDVRSKDU\Q[VHFUHWLRQV:KHQLWLGHQWLÀHVSX-
UXOHQWVHFUHWLRQGUDLQLQJIURPWKHPLGGOHPHDWXVLWHVWDE-
OLVKHVWKHGLDJQRVLVIRUDFXWHEDFWHULDO56+RZHYHULWLVQRW
DOZD\VHDV\WRSHUIRUPLQFKLOGUHQ0RUHRYHUGHVSLWHWKH
KLJKVSHFLÀFLW\LWKDVDORZGHJUHHRIVHQVLWLYLW\DVDQHJ-
DWLYHH[DPLQDWLRQGRHVQRWH[FOXGHWKHGLDJQRVLVRI$%56
Imaging study
7KHUHLVSUDFWLFDOO\DFRQVHQVXVDPRQJDOOWKHPRVWUHFHQW-
O\SXEOLVKHGJXLGHOLQHVWKDWWKHGLDJQRVLVRI$56VKRXOGQRW
EH EDVHG RQ UDGLRORJLFDO H[DPLQDWLRQV SDUWLFXODUO\ SODLQ
UDGLRJUDSKV
9LUDOSURFHVVHV LQFKLOGUHQRIWHQ LQYROYH WKHSDUDQDVDO
VLQXVHV&KLOGUHQZLWKV\PSWRPVRI857,IRUDWOHDVWVL[GD\V
RIFOLQLFDOSLFWXUHXVXDOO\VKRZVLJQVRIDEQRUPDOLWLHVLQDOO
VLQXVHVPD[LOODU\ DQG HWKPRLG VSKHQRLG DQG IURQWDO LQ
RUGHURIIUHTXHQF\7KHRSDFLÀFDWLRQLVQRQVSHFLÀFDQGPD\
RFFXU LQ YLUDO EDFWHULDO DOOHUJLF SURFHVVHV DVZHOO DV LQ
WXPRUVRUVLPSO\UHÁHFWDODFNRIVLQXVGHYHORSPHQW
&7VWXGLHVLQFKLOGUHQZLWKDFOLQLFDOSLFWXUHVXJJHVWLYH
RI$56 GHPRQVWUDWHG WKDW HYHQ WKHPRVW LPSRUWDQW FOLQL-
FDOSLFWXUHVVKRZVLJQLÀFDQWDOWHUDWLRQUHJUHVVLRQDIWHUWZR
ZHHNV,QGLFDWLRQVIRU&7LQDFXWHVLQXVSLFWXUHVVKRXOG
WKHUHIRUHEHUHVHUYHGIRUSDWLHQWVZKRGRQRWLPSURYHDQG
ZKRVHV\PSWRPVSHUVLVWDIWHUDSSURSULDWHWKHUDS\DVZHOO
DVLQWKRVHZLWKVXVSHFWHGFRPSOLFDWLRQV
Differential diagnosis 
7KHPDLQGLIIHUHQWLDOGLDJQRVLVRI$56LQFKLOGUHQLVLQIHF-
WLRXVDFXWHDGHQRLGLWLVDVLWPLJKWVKRZYHU\VLPLODUVLJQV
DQG V\PSWRPV LQFOXGLQJ FRXJK DQG SRVWHULRU VHFUHWLRQ
7KHUHLVSUREDEO\DKLJKSHUFHQWDJHRIDVVRFLDWLRQEHWZHHQ
WKH WZR GLVHDVHV DOWKRXJK WKLV GLIIHUHQWLDWLRQ LV GLIÀFXOW
WRDWWDLQLQFOLQLFDOSUDFWLFH6WXGLHVGHPRQVWUDWHGWKDWRI
FKLOGUHQZLWK V\PSWRPV IRU RYHU WHQ GD\V DSSUR[LPDWHO\
KDYH$56ZKHUHDVKDYHDVVRFLDWHGDGHQRLGL-
WLV$GHQRLGLWLVDORQHLVSUHVHQWLQDSSUR[LPDWHO\RIWKH
FKLOGUHQ<RXQJHUSDWLHQWVWR\HDUVROGKDYHDKLJKHU
IUHTXHQF\RI$56DGHQRLGLWLVDVVRFLDWLRQ,QFOLQLFDOSUDF-
WLFHGLIIHUHQWLDOGLDJQRVLVLVQRWDOZD\VQHFHVVDU\DVWUHDW-
PHQWLVWKHVDPHIRUERWKHQWLWLHV
$QRWKHU OHVV LPSRUWDQWGLIIHUHQWLDOGLDJQRVLV LV WKDWRI
QDVDOIRUHLJQERG\,QWKHVHFDVHVWKHVHFUHWLRQLVXVXDOO\
IHWLGDQGDOPRVWDOZD\VXQLODWHUDO
Bacteriology
7KHPRVWFRPPRQHWLRORJLFDJHQWVLQ$%56LQFKLOGUHQDUHS. 
pneumoniae+LQÁXHQ]D, M. catarrhalis, S. pyogenes, and 
DQDHURELFEDFWHULD
ARS drug treatment in children
0RVWDUHVHOIOLPLWHGUHVROYLQJVSRQWDQHRXVO\1 
Antibiotics
7KH UHVXOWV RI D PHWDDQDO\VLV VXJJHVW WKDW WKH UDWH RI
UHVROXWLRQDQGLPSURYHPHQWLQ$56EHWZHHQVHYHQDQG
GD\VLVVOLJKWO\KLJKHUZKHQDQWLELRWLFVDUHXVHG)RUWKLV
reason, it is believed that antibiotics should be reserved 
IRUPRUHVHYHUHFDVHVRU LQWKHSUHVHQFHRIFRQFRPLWDQW
GLVHDVHVZKLFKFRXOGEHH[DFHUEDWHGE\$56VXFKDVDVWK-
PDDQGFKURQLFEURQFKLWLV+RZHYHUWKHUHLV\HWQR
XQLYHUVDOFRQVHQVXVRQWKHW\SHRIDQWLELRWLFVWREHXVHG
LQ$56
,QJHQHUDODPR[LFLOOLQPJNJGD\RUPJNJGD\
LVVWLOOFRQVLGHUHGDVHQVLEOHLQLWLDOWUHDWPHQWLQPRVWVWXG-
LHV$PR[LFLOOLQFODYXODQDWHDQGFHSKDORVSRULQVDUHFRQVLG-
HUHGJRRGRSWLRQVDJDLQVWEHWDODFWDPDVHSURGXFHUV1 and 
PXVWEHLQGLFDWHGLQFDVHRIDÀUVWWUHDWPHQWIDLOXUH
6LPLODUWRWKHUHFRPPHQGDWLRQVIRUDFXWHRWLWLVPHGLD
LQ$56WKHUHLVDOVRWKHRSWLRQRIDVLQJOHGRVHRIFHIWULD[RQH
PJNJ,9LQWUDYHQRXVRU,0LQWUDPXVFXODUIRUFKLOGUHQ
ZKRDUHYRPLWLQJXQDEOHWRWROHUDWHRUDOPHGLFDWLRQ 
,I WKHUH LV FOLQLFDO LPSURYHPHQW LQKRXUV WUHDWPHQW LV
FRPSOHWHGZLWKDQRUDODQWLELRWLF 
)RU SDWLHQWV DOOHUJLF WR SHQLFLOOLQ WKHUH LV VRPH FRQ-
WURYHUV\ DPRQJ WKH ODWHVW LQWHUQDWLRQDO JXLGHOLQHV 6RPH
FRQVLGHU WULPHWKRSULPVXOIDPHWKR[D]ROH PDFUROLGHV DQG
FOLQGDP\FLQWREHJRRGRSWLRQV1LQWKHVHVLWXDWLRQV2WKHUV
GR QRW UHFRPPHQG WKH XVH RI WULPHWKRSULPVXOIDPHWKR[-
D]ROH DQGPDFUROLGHV GXH WR WKH LQFUHDVLQJ UHVLVWDQFH RI
pneumococci and + LQÁXHQ]DH WRWKHVHGUXJVVXJJHVWLQJ
DTXLQRORQHVXFKDVOHYRÁR[DFLQDVDQDOWHUQDWLYHHVSH-
FLDOO\LQROGHUFKLOGUHQHYHQFRQVLGHULQJWR[LFLW\FRVWDQG
HPHUJLQJUHVLVWDQFH580,581 
7KHUH DUH QR UHYLHZV RQ WKH RSWLPDO WUHDWPHQW GXUD-
WLRQ5HFRPPHQGDWLRQVEDVHGRQFOLQLFDOREVHUYDWLRQVKDYH
YDULHGZLGHO\ IURP WRGD\VRI WUHDWPHQW2QH VXJ-
JHVWLRQKDVEHHQWRPDLQWDLQWKHUDS\IRUVHYHQGD\VDIWHU
V\PSWRPUHVROXWLRQ582
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Intranasal corticosteroids 
,QWUDQDVDO FRUWLFRVWHURLGV IRU WKUHH ZHHNV FRPELQHG ZLWK
DQWLELRWLF WKHUDS\ DSSHDUV WR KDYH DGYDQWDJHV LQ UHODWLRQ
WR$56WUHDWPHQWLQFKLOGUHQDQGDGROHVFHQWVFRPSDUHGWR
DQWLELRWLFXVHDORQHHVSHFLDOO\ UHJDUGLQJFRXJKDQGQDVDO
VHFUHWLRQ85,92,95 
$ VLQJOH GRXEOHEOLQGHG UDQGRPL]HG WULDO LQ SDWLHQWV
ROGHUWKDQ\HDUVIRXQGWKDWDGRXEOHGRVHRILQWUDQDVDO
FRUWLFRVWHURLGVDVWKHVROHGUXJXVHGZDVPRUHHIIHFWLYH
IRU$56FRQWUROWKDQWUHDWPHQWZLWKDQWLELRWLFVDORQH85
Adjuvant therapy 
$V\VWHPDWLFUHYLHZRIWKHOLWHUDWXUHUHJDUGLQJWKHHIÀFDF\
RIRUDORULQWUDQDVDOGHFRQJHVWDQWVDQWLKLVWDPLQHVDQGVD-
OLQHLUULJDWLRQKDVVKRZQQRHYLGHQFHRIHIÀFDF\LQFKLOGUHQ
ZLWK$56100
5HFXUUHQW$56U$56
0RVWDXWKRUVDJUHHWKDWU$56LVGHÀQHGE\DFXWHHSLVRGHV
ODVWLQJOHVVWKDQGD\VZLWKLQWHUYDOVRIDWOHDVWWHQGD\V
ZKHQ WKH SDWLHQW LV WRWDOO\ DV\PSWRPDWLF $FFRUGLQJ WR
VRPHDXWKRUVWKHSDWLHQWVKRXOGKDYHDWOHDVWIRXUHSLVRGHV
D\HDUWRPHHWWKHFULWHULDRIUHFXUUHQFH
$V LQ FKURQLF FRQGLWLRQV V\VWHPLF FDXVHV VKRXOG EH
VRXJKWDQGUXOHGRXW7KHLQYHVWLJDWLRQVKRXOGLQFOXGHDOOHU-
JLFSURFHVVHVE\SHUIRUPLQJVSHFLÀFWHVWVLPPXQRJOREXOLQ
GHÀFLHQFLHVZLWKTXDQWLWDWLYHGHWHUPLQDWLRQVSDUWLFXODU-
O\IRU,J$DQG,J*&)JDVWURHVRSKDJHDOUHÁX[DQGFLOLDU\
GLVHDVHV5833KDU\QJHDOWRQVLOK\SHUWURSK\HYHQZKHQPLOG
VKRXOGDOVREHFRQVLGHUHGEHFDXVHRIWKHSRVVLELOLW\RIWKH
WRQVLOVDFWLQJDVDUHVHUYRLUIRUSDWKRJHQV$OWKRXJKRIOLWWOH
UHOHYDQFH LQ FKLOGUHQDQDWRPLFDO IDFWRUV VXFKDV FRQFKD
EXOORVDDQG VHSWDOGHYLDWLRQ VKRXOGDOVREH UXOHGRXW  ,Q
WKHVHFDVHV&7QDVDOHQGRVFRS\DQGRU05,FDQDVVLVW LQ
WKHGLDJQRVLVRIREVWUXFWLYHSURFHVVHVDQGPDOIRUPDWLRQV
7KHEDFWHULRORJ\LVWKHVDPHRI$56DQGWKHUHIRUHWKH
WUHDWPHQWRIWKHDFXWHSKDVHVKRXOGIROORZWKHVDPHSULQFL-
SOHV8QIRUWXQDWHO\LWPXVWEHDFNQRZOHGJHGWKDWVHYHUDO
DQWLELRWLFDJHQWVWDNHQLQDVKRUWLQWHUYDOVRIWLPHFDQOHDGWR
EDFWHULDO UHVLVWDQFH3URSK\OD[LVZLWKDQWLPLFURELDOV VKRXOG
EHUHVHUYHGIRUH[FHSWLRQDOFDVHVXVXDOO\ZKHQXQGHUO\LQJ
GLVHDVHVDUHFRQÀUPHGSDUWLFXODUO\LPPXQRGHÀFLHQFLHV
$QQXDOYDFFLQDWLRQ IRU LQÁXHQ]D DQGSQHXPRFRFFDO YDF-
FLQHDUHUHFRPPHQGHGDVJHQHUDOSURSK\ODFWLFPHDVXUHV ,Q
FDVHVZKHUHDOOHUJLFUKLQLWLVRUJDVWURHVRSKDJHDOUHÁX[LVSUHV-
HQWDWWKHVDPHWLPHWKHIUHTXHQF\RIDFXWHHYHQWVGHFUHDVHV
ZKHQWKHDVVRFLDWHGGLVHDVHLVWUHDWHG6HYHUDOVWXGLHVKDYH
GHPRQVWUDWHG WKDW LPPXQRVWLPXODWRU\PHGLFDWLRQV VXFK DV
EDFWHULDOO\VDWHVKHOSWRFRQWUROUHFXUUHQWYLUDODQGEDFWHULDO
57,VDQGPD\EHDQDGMXQFWWUHDWPHQWLQU$56FRQWURO113 
Particularities of chronic rhinosinusitis in chil-
dren
&56LVQRWDVIUHTXHQWO\VWXGLHGLQFKLOGUHQDVLWLVLQDGXOWV
DQGLWVSUHYDOHQFHKDVQRW\HWEHHQIXOO\HVWDEOLVKHG,WLV
believed that several factors contribute to the disease, in-
FOXGLQJLQÁDPPDWRU\DQGEDFWHULRORJLFDOFRPSRQHQWVDQG
WKDWWKHSKDU\QJHDOWRQVLOLVDQLPSRUWDQWFRQVLGHUDWLRQLQ
WKLVDJHJURXS7UHDWPHQW LVPDLQO\PHGLFDODQG VXUJLFDO
WKHUDS\LVUHVHUYHGIRUDPLQRULW\RISDWLHQWV
'HÀQLWLRQ
&56 LV GHÀQHG LQ FKLOGUHQ VLPLODUO\ WR DGXOWV DV LQÁDP-
PDWLRQRIWKHQDVDOPXFRVDDQGSDUDQDVDOVLQXVHVKDYLQJD
GXUDWLRQHTXDOWRRUORQJHUWKDQZHHNVZLWKRXWLPSURYH-
PHQWSHULRGV1
3K\VLRSDWKRORJ\
Anatomical factors 
,W LV XQFOHDUZKHWKHU WKH DQDWRPLFDO DEQRUPDOLWLHV VRPH-
KRZFRQWULEXWHWRWKHGHYHORSPHQWDQGPDLQWHQDQFHRI&56
LQ FKLOGUHQ 6WXGLHV VXJJHVW WKDW LQ VSLWH RI WKH FRPPRQ
RFFXUUHQFH RI WKHVH DQDWRPLFDO IDFWRUV FRQFKD EXOORVD
FRQFKDK\SHUWURSK\VHSWDOGHYLDWLRQDPRQJRWKHUVWKH\
GRQRWDSSHDUWREHFRUUHODWHGZLWKWKHSUHVHQFHRI&56RU
WKHGHJUHHRILQYROYHPHQW1
Role of adenoids
6WXGLHVUHODWHGWRWKHUROHRIDGHQRLGVLQ&56DUHEHLQJFRQ-
GXFWHGEXWDUHVWLOOOLPLWHG7KH\VXJJHVWDUROHIRUDGHQRLGV
LQSDWLHQWVZLWK&56ERWKIURPWKHEDFWHULRORJLFDODQGLP-
PXQRORJLFDOYLHZSRLQWV$OORIWKHPFRQÀUPHGWKHK\SRWKHVLV
WKDWUHJDUGOHVVRIWKHVL]HRIWKHSKDU\QJHDOWRQVLOWKH\FDQ
EHDUHVHUYRLUIRUEDFWHULDOVLQXVLQIHFWLRQV
Allergic rhinitis
$SSDUHQWO\ FKLOGUHQ ZLWK &56 KDYH SRVLWLYH UDGLRDOOHU-
JRVRUEHQWWHVWV5$67IRU,J(LQWKHVDPHSURSRUWLRQDVWKH
JHQHUDO SRSXODWLRQ VXJJHVWLQJ WKDW D FDXVDO UHODWLRQVKLS
EHWZHHQ&56DQGDOOHUJLHVLQFKLOGUHQUHPDLQVFRQWURYHUVLDO
DQGSUREDEO\GRHVQRWH[LVW 
Asthma
$VWKPDLVDGLVHDVHFRPPRQO\DVVRFLDWHGZLWK&56LQSHGL-
DWULF SDWLHQWV+RZHYHU WKH OLPLWDWLRQV RIPRVW DYDLODEOH
VWXGLHV LQFOXGH ODFN RI JRRG FRQWUROV RU UDQGRPL]DWLRQ WR
GLIIHUHQWWUHDWPHQWPRGDOLWLHVDQGWKHUHIRUHWKHDVVRFLD-
WLRQEHWZHHQ&56DQGDVWKPDLQFKLOGUHQVKRXOGEHIXUWKHU
VWXGLHG
GERD
*(5'KDVDOVREHHQDVVRFLDWHGZLWK56 LQVHYHUDOVWXGLHV
'HVSLWH VRPH HYLGHQFH GHPRQVWUDWLQJ DQ DVVRFLDWLRQ EH-
WZHHQ *(5' DQG &56 PRUH FRQWUROOHG WULDOV DUH QHHGHG
WRUHLQIRUFHWKLVDVVRFLDWLRQDQGYDOLGDWHLW7KXVURXWLQH
DQWLUHÁX[WUHDWPHQWRIFKLOGUHQZLWK&56LVQRWMXVWLÀHG1 
6 
,PPXQRGHÀFLHQF\
6WXGLHVLQFKLOGUHQZLWKU$56UHFXUUHQWDFXWHUKLQRVLQXVLWLV
DQG&56KDYHVKRZQUHDVRQDEOHSHUFHQWDJHRILPPXQHG\V-
IXQFWLRQLQFOXGLQJGHFUHDVHGOHYHOVRI,J*,J$DQG,J*
ZLWKSRRUUHVSRQVHWRSQHXPRFRFFDOYDFFLQHDQGORZOHYHOV
RI LPPXQRJOREXOLQ LQUHVSRQVHWRQRUPDOYDFFLQHV7KHUH-
IRUH LW LV UHFRPPHQGHG WR HYDOXDWH LPPXQH IXQFWLRQ LQ
FKLOGUHQZLWKUHFXUUHQW&56WKURXJKLPPXQRJOREXOLQPHDV-
XUHPHQWVDQGWLWUDWLRQVRIWHWDQXVDQGGLSKWKHULDDVZHOO
DVRISQHXPRFRFFXV ,I UHVSRQVHVDUHDEQRUPDOH[DPLQD-
WLRQVVKRXOGEHUHSHDWHGDIWHUSQHXPRFRFFDOYDFFLQDWLRQ1
PCD
7KHGLDJQRVLVVKRXOGEHVXVSHFWHGLQDFKLOGZLWKDW\SLFDODVWK-
PDEURQFKLHFWDVLVFKURQLFSURGXFWLYHFRXJK&56DQGVHYHUH
RWLWLVPHGLDHVSHFLDOO\FKURQLFGUDLQDJHLQFKLOGUHQZLWKWXEHV
6SHFLÀFGLDJQRVLVUHTXLUHVH[DPLQDWLRQRIFLOLDE\HOHFWURQPL-
FURVFRS\ZKLFKLVXVXDOO\DYDLODEOHLQVSHFLDOL]HGFHQWHUV1
CF
7KHSUHYDOHQFHRI&56 LQ WKHVHSDWLHQWV LVKLJKDQGQDVDO
SRO\SV RFFXU EHWZHHQ  DQG  RI DIIHFWHG LQGLYLGX-
DOV589,5907KLV LV RQH RI WKH IHZFDXVHV RI13 LQ FKLOGUHQ
DQGWKHÀQGLQJLVXQXVXDOZKHQSUHVHQWLWVKRXOGOHDGWRD
VXVSLFLRQRI&)RU$)567KLVDOVRVKRZVDIDLUO\XQLTXHFOLQ-
LFDO SLFWXUHZKLFK LQFOXGHV13DQG FKDUDFWHULVWLF&7DQG
05,LPDJHV591
&OLQLFDOSLFWXUHDQGGLDJQRVLV
7KHFOLQLFDOGLDJQRVLVRIFKURQLF56LQFKLOGUHQLVVWLOOFRQVLG-
HUHGDFKDOOHQJHDVLWRIWHQRYHUODSVZLWKWKRVHRIRWKHUFRP-
PRQFKLOGKRRGLOOQHVVHVVXFKDVYLUDOLQIHFWLRQVRIWKHXSSHU
UHVSLUDWRU\ WUDFW K\SHUWURSK\ RI WKH SKDU\QJHDO WRQVLOVDG-
HQRLGLWLVDQGDOOHUJLFUKLQLWLV7KHPRVWLPSRUWDQWVLJQVDQG
V\PSWRPV LQFOXGH QDVDO REVWUXFWLRQVWXIÀQHVVFRQJHVWLRQ
UKLQRUUKHD DQWHULRUSRVWHULRU OHVV FRPPRQO\ IDFLDO SDLQ
SUHVVXUHDQGFRXJK&7DQGHQGRVFRSLFH[DPLQDWLRQFDQVKRZ
UHOHYDQWFKDQJHVLQWKHQRVHSDUDQDVDOVLQXVHVDQGPXFRVD1 
Imaging tests 
6WXGLHV WKDWKDYHDVVHVVHG WKH LQFLGHQFHRIDEQRUPDOLWLHV
LQWKHSDUDQDVDOVLQXVHVRQ&7REWDLQHGIRUFOLQLFDOUHDVRQV
XQUHODWHGWRWKH&56LQFKLOGUHQKDYHVKRZQDSHUFHQWDJH
RIUDGLRJUDSKLFVLQXVDEQRUPDOLWLHV UDQJLQJIURP2,3 to 
VLPLODUWRWKRVHIRXQGLQFKLOGUHQZLWK&56V\PSWRPV
7KLVGHPRQVWUDWHVWKDWWKHVLJQLÀFDQFHRILPDJLQJWHVWVLV
UHODWLYHDQGPXVWDOZD\VEHFRQVLGHUHGWRJHWKHUZLWKWKH
FOLQLFDOSLFWXUH
Bacteriology
7KHUHDUHIHZVWXGLHVRQWKHEDFWHULRORJ\RI&56LQFKLOGUHQ
0LFURRUJDQLVPV LGHQWLÀHG LQWUDRSHUDWLYHO\ RU LQ DVSLUDWHV
include: S. alpha hemolytic, S. aureus, S. pneumoniae, H. 
LQÁXHQ]DH, and M. catarrhalisDVZHOODVDQDHURELFRUJDQ-
LVPVVXFKDVEDFWHURLGHVDQG%URRN,IXVREDFWHULD
Treatment
Drug therapy 
([LVWLQJ VWXGLHV GHPRQVWUDWH WKDW VKRUWWHUP DQWLELRWLF
WKHUDS\LQFKLOGUHQZLWK&56LVQRWMXVWLÀDEOH1&RQYHUVHO\
both nasal corticosteroids and saline solution have shown to 
EHEHQHÀFLDODQGDUHFRQVLGHUHGWKHÀUVWOLQHWUHDWPHQWIRU
WKLVGLVHDVHZKHWKHUZLWKRUZLWKRXWQDVDOSRO\SV
Surgical treatment 
7KH VXUJLFDO DSSURDFK VKRXOG DOZD\VEH UHVHUYHG IRU VSH-
FLDOFDVHVLHFKLOGUHQZKRKDYHQRWUHVSRQGHGWRDSSUR-
SULDWH PHGLFDO WUHDWPHQW 6WXGLHV KDYH VKRZQ VLJQLÀFDQW
FOLQLFDODQGTXDOLW\RI OLIH LPSURYHPHQWZLWKRXWQHJDWLYH
HIIHFWV LQUHODWLRQWRIDFLDORVWHRVNHOHWDOVHTXHODH8Q-
IRUWXQDWHO\PRVW VWXGLHV VXSSRUWLQJ WKLV UHFRPPHQGDWLRQ
DUHQRWSURVSHFWLYHDQGUDQGRPL]HG,QJHQHUDOWKHVXUJL-
FDODSSURDFKZKHQLQGLFDWHGPD\FRQVLVWÀUVWRIDQDGH-
QRLGHFWRP\ZLWKPD[LOODU\ VLQXV ODYDJH598 7KH VXUJHU\
FDQ EH SHUIRUPHGZLWK RU ZLWKRXW EDOORRQ GLODWLRQ 
IROORZHGE\HQGRVFRSLFSDUDQDVDOVLQXVVXUJHU\LQFDVHVRI
UHFXUUHQFHRIV\PSWRPV,QFDVHVRIFKLOGUHQZLWK&)13
DQWURFKRDQDOSRO\SVRU$)56HQGRVFRSLFVXUJHU\LVWKHÀUVW
RSWLRQ3HUKDSVIXWXUHVWXGLHVFRPSDULQJWKHVHYHUDOPHWK-
RGVRIWUHDWPHQWZLWKVWDQGDUGL]HGSUHDQGSRVWRSHUDWLYH
TXHVWLRQQDLUHFDQJXLGHWKHEHVWWKHUDSHXWLFDSSURDFKLQ
SDWLHQWVZLWK&56
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